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Section  3  introduces  the  idea  that  the  domains  of  existing  organizational 
design  paradigms  are  declining  in  scope,  and  that  the  nature  of  current  and 
future  organizational  environments  reuires  use  of  a  design  paradigm  that  respond* 
to  the  increasing  frequency  and  critical  it."  of  the  decision  making  process. 

Section  4  introduces  the  idea  that  the  limitations  of  available 
information  distribution  technologies  constrain  the  designs  of  prganizations . 
When  new  technology  with  fewer  limitations  arrives,  it  ought  tof  be  exploited 
by  creating  more  effective  organizations. 

Section  5  is  a  critical  review  of  the  literature  on  the  systems  paradigm 
and  its  relationship  to  the  development  or  organizational  theory.  Mistaken 
beliefs  have  repeatedly  appreared  concerning  this  topic  and  many  opportunities 
remain  unexplored. 

Section  6  describes  both  research  and  conceptual  needs  in  the  area  of 
organizational  design. 
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This  document  is  the  Final  Report  on  Contract  MDA  903-83-C-0440,  "A  Study  of 
Organizational  Information  Search,  Acquisition,  Storage  and  Retrieval ."  >>The 
purpose  of  the  study  reported  was  to  determine  what  is  known  and  is  not 
known  about  these  organizational  processes  so  that  potential  researchers  and 
research  resource  providers  might  be  wiser  in  their  choice  of  research 
topics  to  study.  _  .  ,  (  i  ■  - 

The  Report  contains  six  main  sections.  Section  1  is  a  review  of  what  is  and 
is  not  known  about  the  information  environments  that  organizations  face  and 
create,  where  "information  environment"  is  defined  as  the  inf ormat ion- based 
representation  of  the  actual  environment.  It  is  the  information  environment 
that  determines  the  choices  of  organizational  decision  makers.  A  somewhat 
revised  version  of  this  section  is  to  appear  as  a  chapter  in  the  forthcoming 
Handbook  of  Organizational  Communication,  published  by  Sage  Publications, 
Inc.,  and  having  as  editors  Fredrick  Jablin,  Lyman  Porter,  Linda  Putnam,  and 
Karlene  Roberts.  The  last  several  pages  of  this  section  describe  a  number 
of  research  needs  identified  through  the  review. 

Section  2  is  a  review  of  what  is  and  is  not  known  about  organizational 
learning.  An  important  conclusion  of  this  review  is  that  there  are  several 
different  perspectives  associated  with  the  subject  of  organizational 
learning.  About  one  of  the  two  primary  perspectives,  the  systems-structural 
perspective,  a  good  deal  is  known — the  perspective  is  well-defined  and  has 
associated  with  it  a  considerable  body  of  published  empirical  research. 

About  the  other,  the  interpretive  perspective,  a  modest  amount  of  theorizing 
has  taken  place  but  little  empirical  research  has  been  conducted  and  little 
is  known.  A  major  thrust  of  the  review  is  the  suggestion  that  the  two 
perspectives  can  be  usefully  linked  with  a  communications  framework.  This 
review  will  appear  in  its  present  shown  here  as  a  chapter  in  the  fifth 
(1986)  volume  of  the  annual,  Research  in  the  Sociology  of  Organizations. 

The  last  several  pages  of  this  section  describe  several  research 
implications  identified  through  the  review. 

Section  3  introduces  the  idea  that  the  domains  of  existing  organizational 
design  paradigms  are  declining  in  scope,  and  that  the  nature  of  current  and 
future  organizational  environments  requires  use  of  a  design  paradigm  that 
responds  to  the  increasing  frequency  and  criticality  of  the  decision-making 
process.  The  section  then  explicates  a  decision-making  paradigm  of 
organization  design  and  examines  the  relationships  between  the  paradigm  and 
the  literatures  on  the  information-processing  view  of  organizations  and  on 
technologically  supported  information  systems.  Ten  organization  design 
guidelines  are  derived,  most  involving  the  acquisition  and  distribution  of 
information.  This  section  has  recently  been  published  as  a  journal  article 
in  the  May  1986  issue  of  Management  Science. 

Section  4  introduces  the  idea  that  the  limitations  of  available  information 
distribution  technologies  constrain  the  designs  of  organizations  and  also 
the  idea  that  when  new  technology  with  fewer  limitations  arrives  it  ought  to 
be  exploited  by  creating  more  effective  organizations.  This  section  will 
soon  appear  as  a  chapter  in  the  forthcoming  volume,  Managers,  Micros,  and 
Mainframes ,  published  by  John  Wiley  and  Sons  and  edited  by  Mathias  Jarke. 
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Section  5  is  a  critical  review  of  the  literature  on  the  systems  paradigm  as 
this  literature  is  associated  with  the  development  of  organization  theory. 
Major  findings  are  that  two  mistaken  beliefs  have  repeatedly  appeared  in  the 
organization  theory  literature  concerning  application  of  the  systems 
paradigm  to  organizations  and  also  that  there  are  unexploited  opportunities 
to  use  the  systems  paradigm  to  further  the  development  of  organization 
theory.  Both  the  mistaken  beliefs  and  missed  opportunities  involve  the  open 
systems  and  information  processing  models  of  organizations.  This  section  is 
to  be  presented  at  the  1986  national  Academy  of  Management  Meeting. 

Section  6,  like  the  previous  sections,  is  a  product  called  for  in  the  list 
of  research  products  called  out  in  the  proposal  that  led  to  Contract  MDA 
903“83-C-0440,  of  which  this  document  is  the  Final  Report.  In  particular 
the  section  describes  research  needs  in  the  area  of  organization  design  and 
is  a  proposal  to  conduct  theoretical  and  empirical  research  in 
organizational  design  (with  emphasis  on  the  view  of  organizations  as 
information  processing  systems).  The  research  proposed  in  the  section  has 
been  funded  by  ARI. 

The  next  few  pages  contain  the  Abstracts  of  the  products  comprising  Sections 
1-6  respectively. 
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INFORMATION  ENVIRONMENTS 


Abstract 


This  chapter  is  about  information  environments,  environments  characterized 
by  the  information  they  contain.  In  it  we  examine  three  types  of 
environments  that  affect  and  are  affected  by  organizational  communications. 
In  aggregate,  these  three  environments  are  the  overwhelming  determinates  of 
the  frequency  and  content  of  organizational  communications. 

(1)  The  organization's  external  environment.  The  external  environment 
contains  opportunities  and  problems  for  the  organization,  and  also 
contains  information  about  these  opportunities  and  problems.  This 
information  is  used  by  the  organization's  members  to  create  and  maintain 
desirable  relationships  between  the  organization  and  its  environment. 

Since  it  is  hardly  ever  the  case  that  an  organizational  member  unilaterally 
obtains  organizationally  relevant  information,  decides  what  action  to  take, 
and  implements  that  action,  intr a- organizational  communication  is  required. 
This  leads  to  a  second  information  environment: 

(2)  The  organization's  Internal  information  environment.  Organizations 
create  and  process  information  about  both  their  external  environment 
and  their  internal  environments  (such  as  their  resource  status  or  their 
progress  on  decision  implementation).  The  internal  information 
environment  is  determined  by  organizational  communications. 

The  third  information  environment  is  partly  determined  by  the  first  two: 

(3)  The  organizational  members'  personal  information  environments. 

Individual  organizational  members  both  select  and  have  imposed  on  them 
different  information  environments.  To  a  great  extent,  both  their 
actual  information  environments  and  their  perceived  environments  are  the 
consequence  of  organizational  communications. 
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Abstract 


What  is  known  about  organizational  learning  is  principally  found  in  two 
perspectives,  the  systems  structural  perspective  and  the  interpretive 
perspective.  The  literatures  associated  with  the  perspectives  are 
described.  The  perspectives  themselves  are  first  contrasted  and  then,  using 
a  communicating  framework,  are  shown  to  be  closely  linked.  The 
communications  framework  involves  and  elaborates  the  constructs  of 
information  equivocality,  information  load,  and  media  richness. 
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THE  DECISION  MAKING  PARADIGM  OF  ORGANIZATIONAL  DESIGN 

Abstract 


This  paper  introduces  and  explicates  the  decision-making  paradigm  of 
organizational  design.  We  argue  that  the  domains  of  existing  design 
paradigms  are  declining  in  scope,  and  that  the  nature  of  current  and  future 
organizational  environments  requires  use  of  a  design  paradigm  that  responds 
to  the  increasing  frequency  and  criticality  of  the  decision-making  process. 
In  particular,  we  argue  that  the  decision-making  paradigm  is  applicable  when 
the  organizational  environments  are  hostile,  complex,  and  turbulent. 

The  focal  concept  of  the  decision-making  paradigm  is  that  organizations 
should  be  designed  primarily  to  facilitate  the  making  of  organizational 
decisions.  The  paper  sets  forth  the  paradigm's  six  major  concepts  and 
discusses  the  principal  domains  of  its  application.  The  paper  also  examines 
the  relationships  between  the  decision-making  paradigm  and  the  literatures 
on  ( 1 )  organizational  decision  making,  (2)  the  information  processing  view 
of  organizations,  and  (3)  the  need  for  compatibility  between  the 
organization's  design  and  the  design  of  its  technologically  supported 
information  systems.  The  paper  concludes  by  identifying  ten  organizational 
design  guidelines  that  follow  from  the  decision-making  paradigm. 


EXPLOITING  INFORMATION  TECHNOLOGIES  TO  DESIGN 
MORE  EFFECTIVE  ORGANIZATIONS 

Abs  tract 
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Organization  design  have  historically  been  constrained,  generally 
implicitly,  by  the  state  of  available  information  technology.  Information 
systems  themselves  are  generally  constrained  to  fit  within  the  current 
designs  of  the  organizations  implementing  them. 

It  is  important  that  we  change  this  state  of  affairs.  When  new  information 
processing  technologies  are  being  considered,  information  systems  designers 
and  line  managers  must  consider  not  only  what  benefits  the  technologies 
could  provide  if  they  were  superimposed  on  the  existing  organization,  but 
must  also  think  creatively  about  what  benefits  the  technologies  could 
provide  through  facilitating  the  introduction  of  more  effective 
organizational  structures  and  processes.  What  organizational  design  options 
are  opened  up  with  evolving  and  forthcoming  information  processing 
technologies?  We  will  address  this  question  in  this  chapter,  and  provide 
guidelines  for  exploiting  information  technology  to  design  more  effective 
organi zations . 
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THE  SYSTEMS  PARADIS  IN  THE  DEVELOPMENT 
OF  ORGANIZATION  THEORY: 

CORRECTING  THE  RECORD  AND  SUGGESTING  THE  FUTURE 


Abstract 


Two  mistaken  beliefs  have  repeatedly  appeared  in  the  organization  theory 
literature  concerning  application  of  the  systems  paradigm  to  organizations. 
This  paper  identifies  and  corrects  these  beliefs.  Three  opportunities  for 
using  the  systems  paradigm  to  further  the  development  of  organization  theory 
have  been  overlooked.  The  paper  identifies  these  opportunities  and  suggests 
how  they  can  be  exploited.  Finally,  the  paper  notes  that  recent  advances  in 
organization  theory  could  enrich  the  paradigm,  making  it  more  useful  for 
organization  research. 


ORGANIZATIONAL  DESIGN 

Proposed  Theoretical  and  Empirical  Research 


Abstract 


This  document  proposes  a  program  of  research  to  be  undertaken  on  behalf  of 
and  with  support  from  the  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences.  The  proposed  research  focuses  on  organizational  design. 

The  objective  is  to  improve  in  social  scientists'  understanding  of 
organizational  design  and  administrators'  ability  to  design  more  effective 
organizations . 

The  proposed  program  of  research  has  eight  unique  and  important  features. 

1.  The  most  important  issues  in  organizational  design  will  be 
investigated  by  uniquely  qualified  researchers  chosen  from  around 
the  country,  rather  than  from  the  local  talent  at  one  university  or 
consulting  firm. 

2.  The  researchers  (the  principal  and  co-principal  investigator  and 
the  four  associate  principal  investigators)  will  each  be  supported 
by  a  team  of  consultants  consisting  of  five  nationally  recognized 
scholars  specially  selected  from  around  the  country  for  their 
ability  to  contribute  to  a  program  of  research  on  organizational 
design. 

3.  The  program  of  research  will  be  an  integrated  and  coordinated 
effort,  rather  than  being  a  set  of  unrelated  projects.  The 
principal  and  co-principal  investigator  and  the  consultants  will  be 
in  frequent  contact  with  the  associate  principal  investigators. 
Further,  all  investigators  and  consultants  will  meet  together 
annually  to  report,  review,  assess,  and  revise  as  necessary  their 
individual  and  collective  efforts.  This  rich  exchange  of 
perspectives  and  constructive  suggestions  will  enhance  the  quality 
of  both  the  individual  and  collective  research  efforts. 

U.  The  involvement  of  multiple  investigators  makes  it  possible  to 

conduct  an  integrated  study  using  data  drawn  from  a  very  large  and 
diverse  set  of  organizations.  This  will  eliminate  problems  of 
small  sample  size  and  range  restriction  of  the  variables,  problems 
that  occur  in  most  organizational  design  studies. 

5.  The  program  emphasizes  longitudinal  studies  of  organizational 
design.  The  advantages  and  infrequency  of  longitudinal  research 
are  well  known,  especially  in  the  area  of  organizational  design. 

6.  Where  appropriate,  the  empirical  results  will  be  analyzed  using 
both  multivariate  statistical  techniques  and  data  envelopment 
analysis. 

7.  The  multiplicity  of  studies  will  allow  for  the  planned  development 
of  a  contingency  theory  that  accounts  for  differences  in 
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organizational  missions,  strategies,  technologies,  and 
environments . 

8.  The  planned  derivation  of  normative  organizational  design 

guidelines  will  provide  immediate  benefits  to  the  administrative 
community,  without  compromising  basic  research  objectives. 

Hardly  any  of  the  above  features  and  outcomes  would  occur  if  the  subject  of 
organizational  design  were  approached  with  the  independent,  cross-sectional 
studies  that  pervade  the  field. 


INFORMATION  ENVIRONMENTS* 


George  P.  Huber 
University  of  Texas  at  Austin 

Richard  L.  Daft 
Texas  A&M  University 


March  4,  1986 


‘Preparation  of  this  chapter  was  supported  in  part  by 
the  U.  S.  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences. 


INFORMATION  ENVIRONMENTS 


Abstract 


This  chapter  is  about  information  environments,  environments  characterized 
by  the  information  they  contain.  In  it  we  examine  three  types  of 
environments  that  affect  and  are  affected  by  organizational  communications. 
In  aggregate,  these  three  environments  are  the  overwhelming  determinates  of 
the  frequency  and  content  of  organizational  communications. 

(1)  The  organization's  external  environment.  The  external  environment 
contains  opportunities  and  problems  for  the  organization,  and  also 
contains  information  about  these  opportunities  and  problems.  This 
information  is  used  by  the  organization's  members  to  create  and  maintain 
desirable  relationships  between  the  organization  and  its  environment. 

Since  it  is  hardly  ever  the  case  that  an  organizational  member  unilaterally 
obtains  organizationally  relevant  information,  decides  what  action  to  take, 
and  implements  that  action,  intra-organizational  communication  is  required. 
This  leads  to  a  second  information  environment: 

(2)  The  organization's  internal  information  environment.  Organizations 
create  and  process  information  about  both  their  external  environment 
and  their  internal  environments  (such  as  their  resource  status  or  their 
progress  on  decision  implementation).  The  internal  information 
environment  is  determined  by  organizational  communications. 

The  third  information  environment  is  partly  determined  by  the  first  two: 

(3)  The  organizational  members'  personal  information  environments. 

Individual  organizational  members  both  select  and  have  imposed  on  them 
different  information  environments.  To  a  great  extent,  both  their 
actual  information  environments  and  their  perceived  environments  are  the 
consequence  of  organizational  communications. 
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1 .  INTRODUCTION 

This  chapter  is  about  information  environments,  environments 

characterized  by  the  information  they  contain.1  In  it  we  examine  three 
types  of  environments  that  affect  and  are  affected  by  organizational 
communications.  In  aggregate,  these  three  environments  are  the  overwhelming 
determinates  of  the  frequency  and  content  of  organizational  communications. 

(1)  The  organization's  external  environment.  The  external  environment 
contains  opportunities  and  problems  for  the  organization,  and  also  contains 
information  about  these  opportunities  and  problems.  This  information  is 
used  by  the  organization's  members  to  create  and  maintain  desirable 
relationships  between  the  organization  and.  its  environment. 

Since  it  is  hardly  ever  the  case  that  an  organizational  member 
unilaterally  obtains  organizationally  relevant  information,  decides  what 
action  to  take,  and  implements  that  action,  intra-organizational 
communication  is  required.  This  leads  to  a  second  information  environment: 

(2)  The  organization's  internal  Information  environment.  Organizations 
create  and  process  information  about  both  their  external  environment  and 
their  internal  environments  (such  as  their  resource  status  or  their  progress 
on  decision  implementation).  The  internal  information  environment  is 
determined  by  organizational  communications. 

The  third  information  environment  is  partly  determined  by  the  first 

two: 

(3)  The  organizational  members*  personal  information  environments. 
Individual  organizational  members  both  select  and  have  imposed  on  them 
different  information  environments.  To  a  great  extent,  both  their  actual 
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information  environments  and  their  perceived  environments  are  the 
consequence  of  organizational  communications. 

In  sections  2,  3.  and  4  of  this  chapter  we  delineate  more  sharply  the 
nature  of  these  three  environments.  In  section  5  we  suggest  the  nature  of 
the  research  required  to  increase  our  understanding  of  information 
environments.  We  turn  now  to  a  discussion  of  external  environments,  as 
these  affect  greatly  both  the  internal  information  environment  and  the 
personal  information  environments  of  organizational  members. 


2.  EXTERNAL  ORGANIZATIONAL  ENVIRONMENT 
In  this  section  we  examine  the  relationships  between  the  external 
organizational  environment  and  the  information  environment  perceived  by 
organizational  members.  As  a  first,  step,  we  briefly  review  the  two  dominant 
organizational  science  perspectives  on  the  organization's  external 
environment. 

2. 1  The  Resource-Dependency  and  Information-Processing  Perspectives 
Organizational  environments  contain  resources  upon  which  the 
organization  depends  for  achieving  its  goals,  such  as  survival.  The  focus 
on  this  fact  is  called  the  the  resource-dependency  perspective  or  the 
resource  perspective  (Aldrich  and  Mindlin,  1978;  Ulrich  and  Barney,  1984). 
From  the  resource-dependency  perspective,  for  example,  an  organization's 
size  would  be  explained  by  the  number  of  customers  available  in  the 
environment  and  its  technology  would  be  explained  by  the  availability  and 
cost  of  alternative  technologies.  Munificence  is  an  environmental 
characteristic  frequently  examined  by  proponents  of  this  perspective 

Closely  related  to  this  perspective  is  the  view  of  the  environment  as  a 
network  of  interorganizational  relationships  (Benson,  1978).  This  view 


assumes  that  other  organizations  comprise  the  relevant  external  environment 
because  they  influence  access  to  critical  resources  (Walker  and  Van  de  Ven, 
1984).  For  example,  competitors  influence  access  to  customers,  suppliers 
influence  access  to  technology,  and  government  agencies  influence  access  to 
land.  Like  any  perspective  it  is  bounded  by  the  faithfulness  of  its 
representations  of  reality;  rainfall  as  a  resource  for  ranchers  is  not 
controlled  by  other  organizations  (but  substitutes  for  rainfall  are). 
Hostility  and  competitiveness/ cooperativeness  are  environmental 
characteristics  of  interest  to  those  who  focus  on  interorganizational 
relationships  (Miles,  1986). 

The  processes  through  which  the  environment  influences  an 
organization's  characteristics,  such  as  its  communication  patterns  or- its 
production  technology,  are  not  included  within  the  resource  perspective.  In 
contrast,  the  "information  perspective"  deals  explicitly  with  the  processes 
through  which  the  environment  influences  organizational  processes  especially 
communication  processes. 

Organizations  extract  and  process  information  from  their  environment. 
The  focus  on  this  fact  is  called  the  information-processing  perspective  or 
information  perspective  (Galbraith,  1977;  Tushman  and  Nadler,  1978;  Aldrich 
and  Mindlin,  1978).  Some  of  the  varied  purposes  served  by  this  extraction 
include  the  following: 

(1)  identifying  externally- based  opportunities  and  problems  that  may 
have  action  implications, 

(2)  deciding  which  opportunities  and  problems  to  act  upon  and  what 


actions  to  take, 


(3)  developing  interpretations  and  understandings  of  the  environment 
which  may  later  facilitate  long-run  achievement  of  the  first  two 
purposes , 

(4)  satisfying  the  needs  of  individuals,  e.g.,  to  reduce  the  personal 
tension  associated  with  uncertainty  or  to  possess  information  for 
use  as  a  source  of  influence. 

The  focus  of  the  information  perspective  is  on  information  about  the 
environment,  how  this  information  affects  the  perceptions  of  organizational 
members, and  how  these  perceptions  then  trigger  actions  that  in  turn  affect 
organizational  structures,  processes,  power  distributions,  communications , 
and  so  forth.  The  perspective  includes  or  i3  related  t6  several  topics  of 
interest  to  researchers  in  organizational  communications:  (1)  perceived 
environmental  uncertainty,  (2)  organizational  information  processing,  and 
(3)  acquisition  of  information  by  individuals.  The  first  of  these  we 
examine  later  in  this  section  on  external  organizational  environments.  The 
second  topic  introduces  the  organization's  internal  information  environment, 
an  environment  that  we  examine  in  section  3*  In  section  4  we  discuss 
personal  information  environments,  especially  the  development  of  personal 

2 

Information  environments  by  managers. 

2.2  Characteristics  of  External  Environments 

Organizational  scientists  and  others  have  created  typologies  of 
characteristics  for  describing  external  organizational  environments  (Emery 
and  Trist,  1965;  Miles,  Snow,  and  Pfeffer,  1974;  Jurkovich,  1974;  and  Scott, 
1981).  Among  the  more  thorough  discussions  of  external  environments  are 
those  by  Aldrich  and  Pfeffer  (1976),  Starbuck  (1976),  Aldrich  (1979),  and 
Meyer  and  Scott  (1983).  Pioneering  conceptualizations  were  those  of  Emery 
and  Trist  (1965)  and  Terreberry  (1968).  A  factor-analytic  classification  is 


that  of  Dess  and  Beard  (19810.  The  three  characteristics  most  often 
discussed  in  the  context  of  organizational  communication  and  information 
processing  are  environmental  complexity  and  turbulence  and  the  information 
load  that  the  environment  imposes. 

Complexity  can  be  conceptualized  as  having  four  components:  (1) 
numerosity ,  (2)  dispersion,  (3)  heterogenei ty,  and  (4)  interdependence.  If 
an  organization's  relevant  environment  has  numerous  elements  that  must  be 
monitored,  then  the  organization  must  generally  allocate  more  resources  to 
environmental  scanning  than  if  the  elements  are  fewer.  If  the  environmental 
elements  are  dispersed  rather  than  concentrated,  this  too  generally  requires 
the  organization  to  allocate  more  resources  to  scanning.  If  the  environment 
is  composed  of  unlike  elements,  the  organization's  scanning  units  must 
generally  be  more  specialized  than  if  the  elements  are  homogeneous — Ashby's 
Law  of  Requisite  Variety  (Ashby,  1956).  If  the  elements  have 
interdependencies  that  are  important  to  the  organization,  then  the 
organization's  intelligence  system  (Wilensky,  1967)  must  possess  a 
significant  interpretive  capability.  This  interpretive  capability  is 
largely  determined  by  the  distribution  and  effectiveness  of  organizational 
communications  (Galbraith,  1977:  Daft  and  Huber,  1986). 

The  classic  example  reported  by  Emery  and  Trist  (1965)  captures  the 
essence  of  both  interconnectedness  and  inability  to  interpret 
interconnectedness,  and  was  summarily  described  with  "the  changed  nature  of 
the  environment  was  not  recognized  by  anyone  but  traditional  management 
until  it  was  too  late.  They  failed  to  appreciate  that  a  number  of  outside 
events  were  being  connected  with  each  other  in  a  way  that  was  leading  to 
irreversible  general  change"  (Emery  and  Trist,  1965,  p.  xx). 
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Turbulence  can  be  thought  of  a a  having  two  components:  (1)  instability 
and  (2)  randomness.  Instability  refers  to  the  frequency  of  change. 
Randomness  refers  to  the  unpredictability  of  the  frequency  of  change.  When 
their  environments  are  turbulent,  organizations  attempt  to  protect  their 
core  technology,  their  central  activity,  from  the  consequences  of  this 
turbulence  (Thompson,  1967).  They  also  create  processes  and  structures  that 
maintain  their  ability  to  adapt  to  changes.  Thus  we  have  the  literatures  on 
mechanistic  versus  organic  structures  (Burns  and  Stalker,  1961;  Lawrence  and 
Lorsch,  1967;  Miles,  Snow,  Meyer,  and  Coleman,  1978)  and  on  experimenting 
organizations  (Hedberg,  Nystrom,  and  Starbuck,  1976,  1977). 

Information  load  is  a  function  of  those  characteristics  of  the 
environmental  information  that  affect  the  difficulty  of  information 
processing  and  use,  e.g.,  quantity,  specificity ,  and  variability.  Although 
the  information  load  imposed  on  an  organization  by  its  environment  is 
thought  to  be  an  important  determinant  of  organizational  performance  (Driver 
and  Streufert,  1969;  Miller,  1972;  Simon,  1973;  Huber,  1984a),  it  has  been 
empirically  studied  only  infrequently;  (but  see  Meier,  1963,  Huber, 
O'Connell,  and  Cummings,  1975,  and  Gifford,  Bobbitt,  and  Slocum,  1979).  The 
effects  of  information  load  on  organizational  structures  and  processes  are 
akin  to  the  effects  on  the  coping  behaviors  of  individuals  (Driver  and 
Streufert,  1969;  Farace,  Monge,  and  Russell,  1977)  and  include,  for  example 
specialization  and  prioritization. 

It  is  apparent  that  all  three  of  these  environmental  characteristics 
are  increasing  (Toffler,  1980;  Naisbett,  1982)  and  that  the  increases  will 
continue  to  affect  the  structures  and  processes  of  organizations  (Simon, 
1973;  Huber,  1984a).  It  is  also  apparent  that  by  choosing  their 
environments,  organizations  can  cause  themselves  to  be  faced  with  quite 


different  levels  of  these  characteristics.  For  example,  if  a  firm 
explicitly  chooses  as  a  strategy  to  be  a  Prospector  and  compete  on  the  basis 
of  being  first  with  new  products  or  services  in  newly  created  markets,  it 
will  tend  to  encounter  higher  levels  of  environmental  comolexity,  turbulence 
and  information  load  than  will  a  firm  that  chooses  to  be  a  Defender  and  thus 
to  compete  on  the  basis  of  delivering  high  quality,  low-cost  goods  and 
services  to  old,  well-known  customers  (Miles  and  Snow,  1978).  Perrow  (1970) 
takes  the  argument  one  step  further  and  notes  that  if  a  prison  implicitly 
views  its  task  as  one  of  serving  as  a  custodian,  it  will  tend  to  see  its 
environment  as  relatively  uncertain.  On  the  other  hand,  if  the  prison  views 
its  task  as  rehabilitation,  it  will  tend  to  view  its  environment  as  more 
uncertain.  Thus  one  consequence  of  such  choices  is  "perceived  environmental 
uncertainty"  (PEU),  the  uncertainty  that  the  organization's  members  perceive 
as  characterizing  the  external  environment. 

2. 3  Perceived  Environmental  Uncertainty 

"Uncertainty  is  a  term  which  is  used  daily  in  a  variety  of  ways.  This 
everyday  acquaintance  with  uncertainty  can  be  seductive  in  that  it  is  all 
too  easy  to  assume  that  one  knows  what  he  is  talking  about.  This  problem  is 
not  new  to  organizational  research"  (Downey,  Hellriegel,  and  Slocum,  1975, 
p.  562).  Since  this  statement  was  made,  organizational  scientists  have  made 
modest  progress  in  advancing  their  understanding  of  uncertainty.  Our  goal 
in  this  subsection  is  to  provide  additional  conceptual  clarification  and  to 
review  the  findings  to  date. 

Conceptual  issues.  It  seems  reasonable  that  some  characteristics  of  an 
organization's  environment  would  affect  an  observer's  feelings  about  how 
certain  he  or  she  was  concerning  what  will  happen  in  the  environment  or  why 
something  did  happen.  Some  authorities  have  used  the  concept  of 
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environmental  uncertainty  as  if  it  were  a  characteristic  of  the  environment 
itself  (Thompson,  1967).  Others  have  used  it  in  reference  to  the 
perceptions  that  individual  organizational  members  have  about  the 
environment  (Duncan,  1972;  Galbraith,  1977),  in  which  case  it  is  generally 
referred  to  as  "perceived  environmental  uncertainty"  (PEU). 

The  latter  conceptualization  of  uncertainty,  as  a  function  both  of  the 
environment  and  of  the  perceiver,  seems  more  useful  in  light  of  three  nearly 
universal  findings.  The  first  of  these  is  that  basic  environmental 
characteristics,  such  as  complexity,  turbulence,  and  load,  influence  PEU. 

The  second  is  that  PEU  is  affected  by  organizational  structures  and 
processes.  The  third  finding  is  that  PEU  is  affected  by  personal 
characteristics . 

Another  conceptual  issue  is  apparent  from  the  approaches  used  to  assess 
PEU.  One  approach  has  been  to  focus  on  the  construct  of  information  as  a 
counterpart'  of  uncertainty  and  thus  to  assess' PEU  using  the  classic 
information  theory  measure  of  uncertainty  in  which  "uncertainty  and 
information  have  a  clear  and  inverse  relationship"  (Gifford,  Bobbitt,  and 
Slocum,  1979)  and  where  uncertainty  is  an  algebraic  function  of  the 
probabilities  of  the  several  possible  environmental  states  (Huber, 

O'Connell,  and  Cummings,  1975;  Leblebici  and  Salancik,  1981).^  The  other 
approach  has  been  to  use  Likert-type  scales  to  assess  organizational 
members'  feelings  or  confidence  about  how  well  they  could  predict  or  explain 
the  environment  (Duncan,  1972;  Downey,  Hellriegel,  and  Slocum,  1975).  The 
approach  using  (subjective)  probabilities  seems  to  obtain  more  cognitively- 
based  responses;  the  Likert-scale  approach  would  seen  to  obtain  more 
affectively-based  responses. 


Should  PEU  be  assessed  as  a  subjective  estimate  of  an  environmental 
characteristic  or  as  an  expression  of  a  state  of  mind?  This  is  clearly  an 
important  conceptual  issue,  similar  to  the  issue  of  objective  versus  enacted 
environments  (Weick,  1979;  Smircich  and  Stubbart,  1985).  Bearing  on  these 
issues  is  Bourgeois's  (1985)  finding  that  a  poor  match  between  true 
environmental  uncertainty  and  top  management's  perceived  environment 
uncertainty  was  associated  with  low  economic  performance  by  the  firm. 

Let  us  turn  now  from  highlighting  conceptual  issues  to  examining  some 
of  the  empirical  findings.  The  literature  contains  studies  of  three 
possible  determinants  of  PEU:  ( 1 )  the  characteristics  of  the  organization's 
external  environment;  (2)  the  structure  of  the  organization,  and  (3)  the 
characteristics  of  the  perceiver. 

Environmental  determinants  of  PEU.  Environmental  characteristics 
examined  for  their  possible  effect  on  PEU  include  complexity,  turbulence, 
routineness  of  problem/ opportunity  states,  and  information  load.  In  his 
early  and  often-referenced  study,  Duncan  (1972)  found  that  high  levels  of 
complexity  and  high  levels  of  turbulence  were  associated  with  high  levels  of 
PEU,  with  turbulence  having  more  effect  than  complexity.  These  findings 
were  replicated  by  Tung  (1979).  It  appears,  however,  that  the  component 
measures  of  PEU  may  have  been  summed  incorrectly  in  these  studies  (Downey, 
Hellreigel,  and  Slocum,  1975),  and  a  study  specifically  designed  to 
replicate  Duncan's  results  obtained  quite  different  results  (Downey, 
Hellriegel,  and  Slocum,  1975).  In  addition  to  replicating  Duncan's  results, 
Tung  (1979)  investigated  the  routineness  of  problem/opportunity  states  and 
found  a  positive  relationship  between  it  and  PEU.  Leblebici  and  Salancik 
(1981)  used  a  measure  of  PEU  different  from  Duncan's  and  found  PEU  to  be 
correlated  with  an  objective  measure  of  environmental  turbulence. 
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Two  studies  have  examined  the  relationships  between  a  global  measure  of 
perceived  uncertainty  and  three  component  perceptions  of  the  environment: 

(1)  lack  of  clarity  of  information,  (2)  general  uncertainty  of  causal 
relationships,  and  (3)  time  span  of  feedback  about  results  (Lawrence  and 
Lorsch,  1967;  Tosi,  Aldag,  and  Storey,  1973).  As  noted  by  Downey, 

Hellreigel  and  Slocum  (1975),  methodological  issues  make  it  difficult  to 
draw  conclusions  about  the  results  of  these  two  studies  as  well.  However, 
in  laboratory  simulations  of  decision  situations,  Huber,  O'Connell,  and 
Cummings  (1975)  found  that  the  amount  of  information  about  the  environment 
and  the  specificity  of  messages  about  the  environment  affected  PEU ,  and 
Gifford,  Bobbitt,  and  Slocum  (1979)  found  that  the  quality  of  messages  about 
the  environment  affected  PEU.  Overall,  in  spite  of  methodological  problems 


-•  ( 


of  unknown  effect  in  some  of  the  relevant  studies,  the  preponderance  of 
evidence  is  congruent  with  one's  intuition — the  organization's  external 
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environment,  or  more  precisely  the  information  environment  representing  the 
external  environment,  is  a  determinant  of  PEU. 

Structural  determinants  of  PEU.  It  is  commonly  believed  that 
organizations  adapt  their  structure  to  their  environment,  that  PEU 
determines  structure.  For  example,  if  its  environment  is  turbulent,  the 
organization  would  adopt  an  organic  structure  (Burns  and  Stalker,  1961; 
Miles,  Snow,  Meyer,  and  Coleman,  1978).  The  belief  appears  in  the  reports 
of  cross-sectional  studies  where  correlations  were  found  between  PEU  and 
organizational  processes  (Conrath,  1967)  or  structures  (Duncan,  1973,  1 97 H ) . 
Of  course  such  correlations  could  be  a  consequence  of  structure  determining 
PEU.  In  a  war  game  simulation  involving  ROTC  cadets  and  Air  Force  Academy 
cadets,  Huber,  O'Connell  and  Cummings  (1975)  found  that  experimental 
manipulation  of  structure  did  in  fact  affect  PEU,  that  tightly  structured 
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groups  perceived  more  uncertainty  about  the  environment  than  did  loosely 
structured  groups.  A  subsequent  cross-sectional  field  study  using  partial 
correlational  analyses  of  data  on  PEU,  structure,  and  process  also  suggested 
that  structure  affects  PEU  (Leifer  and  Huber,  1977).  Possible  explanations 
for  these  findings  are  that  tight  structures  buffer  seme  organizational 
members  from  the  external  information  environment  or  that  loose  structures 
facilitate  informal  processes  that  may  increase  or  decrease  PEU  depending  on 
the  specificity  of  the  information  exchanged  (O'Connell,  Cummings,  and 
Huber,  1975;  Daft  and  Lengel,  1983). 

Personal  determinants  of  PEU.  Strong  arguments  can  be  made  that  the 
characteristics  of  individuals  affect  their  perceptions- of  their 
environments  (Downey  and  Slocum,  1975;  Kiesler  and  Sproull,  1982).  Hunsaker 
(1973)  and  Downey,  Hellreigel,  and  Slocum  (1977)  found  cognitive  constructs 
such  as  tolerance  for  ambiguity  and  cognitive  complexity  to  be  related  to 
PEU,  although  Gifford,  Bobbitt,  and  Slocum  (1979)  did  not.  It  appears  that 
such  personal  characteristics  are  related  to  PEU  when  "general"  measures  of 
PEU  are  used,  but  that  when  task-related  measures  of  PEU  are  used,  the 
effect  of  personal  characteristics  on  PEU  is  considerably  less  (Lorenzi, 
Sims,  and  Slocum,  1981). 

Consideration  of  individual  difference  determinants  of  perceived 
environmental  uncertainty  surfaces  the  issue  of  the  unit  of  analysis  under 
discussion.  Why  in  this  section  on  the  external  environments  of 
organizations  are  we  discussing  personal  determinants  of  PEU?  Downey  and 
Slocum  (1975)  respond  to  this  question  in  depth.  We  quote  just  the  opening 
sentences  of  their  discussion. 

This  perceptual  view  of  uncertainty  raises  the  issue  of  how  total 
organizations  relate  to  uncertainty.  Zaltman  et  al .  (35),  while 
discussing  innovation,  suggests  that  all  those  factors  which 
influence  individual  perceptions  directly  or  indirectly  influence 


the  organization's  perceptions.  The  present  authors  would 
tentatively  take  this  one  step  further  and  suggest  that  an 
organization's  perceptions  (as  some  type  of  summative  concept)  are 
subject  to  these  same  individual  influences  because  the 
organization's  perceptions  are  a  result  of  the  perceptions  of 
individual  organization  members  (Downey  and  Slocum,  1975,  p.  568). 

In  summary,  although  it  seems  reasonable  that  the  organization's 

external  environment,  as  an  information  environment,  provides  raw  data  that 

affect  PEU,  exactly  how  this  occurs  is  not  well  understood.  It  also  appears 

that  organizational  structures  moderate  whatever  linkages  exist  between  this 

information  environment  and  PEU,  probably  by  influencing  the  social 

processing  of  information  (Daft  and  Huber,  1986).  Finally,  it  appears  that 

personal  characteristics  moderate  these  linkages,  probably  by  influencing 

the  cognitive  processing  of  information. 

Our  discussions  to  this  point  have  examined  PEU  primarily  as  a 

dependent  variable.  PEU  has  also  been  examined  as  an  independent  variable, 

as  a  determinant  of  organizational  structures  and  processes.  Of  perhaps 

more  general  interest,  information  environments  have  also  been  examined  as 

determinants  of  these  critical  organizational  variables. 

2. H  Effects  of  Perceptions  of  Information  Environments  and  Uncertainty 

Perceptions  of  external  information  environments,  and  in  particular 

perceptions  of  external  environmental  uncertainty,  are  important  because 

they  influence  the  organizational  choices  that  create  the  structures  and 

process  of  the  organizations  in  which  we  participate  or  which  otnerwise 

affect  our  lives. 

We  noted  earlier  Duncan's  finding  that  external  environmental 
characteristics  are  apparently  related  to  PEU  (Duncan,  1972).  He  also  found 


that  organizational  units  varied  their  decision  making  structures  with  their 
perceptions  both  of  environmental  uncertainty  and  of  control  over  their 


environment,  and  that  this  feature  was  more  pronounced  in  the  more  effective 
organizations  (Duncan,  1973;  1974).  Thus  perceptions  of  the  external 
environment  seem  to  affect  decision  structure  and,  perhaps  in  this  way,  they 
affect  performance.  In  more  recent  studies,  Leblebici  and  Salancik  (1981) 
and  Gordon  and  Narayan  (1984)  found  that  perceptions  of  the  environment 
affect  actual  decision  structures  and  processes,  Bourgeois,  McAllister,  and 
Mitchell  (1978)  found  that  perceptions  of  uncertainty  affect  preferred 
decision  structures,  and  Javidan  (1984)  found  that  PEU  affected  long-range 
planning  practices  in  the  savings  and  loan  industry.  Finally,  but  of 
considerable  relevance  given  the  subject  of  this  handbook,  Utterback  (1985) 
found  a  positive  correlation  between  externally- directed  communications 
activity  and  PEU  and  interpreted  this  finding  to  mean  that  PEU  affected 
communication. 

The  above  discussion  makes  clear  that  perceptions  of  the  information 
environment  affect  organizational  structures  and  processes  (also  see  Yasai- 
Ardekani ,  1986).  Now  that  the  matter  of  these  intra-organi zational 
variables  (structures  and  processes)  is  so  conspicuously  before  us,  it  seems 
appropriate  to  examine  the  intra-organi zational ,  or  internal,  information 
environment . 


3.  INTERNAL  INFORMATION  ENVIRONMENT 
In  this  section  we  examine  the  relationships  between  an  organization's 
information  processing  activities  and  its  internal  information  environment. 

In  the  early  1970's,  three  classic  works  established  the  perspective  of 
organizations  as  information  processing  systems.  James  G.  Miller  devoted  an 
entire  issue  of  Behavioral  Science,  182  pages,  to  portraying  organizations 


as  "living  systems"  made  up  of  "matter-energy  processing  subsystems"  and 


"information  processing  subsystems"  (Miller,  1972).  Herbert  Simon  described 
in  a  convincing  manner  the  need  to  design  future  organizations  as  if  they 
were  primarily  information  processing  systems  rather  than  goods  and 
services- producing  systems  (Simon,  1971,  1973).  Jay  Galbraith  synthesized 
disparate  and  diffuse  research  findings  to  set  forth  guidelines  for 
designing  organizations  to  process  information  (Galbraith,  1973;  1977). 
Related  works  are  those  by  Thayer  (1967),  Wilensky  (1967),  Tushman  and 
Nadler  (1978),  O'Reilly  and  Pondy  (1980),  and  Huber  (1982). 

3. 1  The  Logistical  and  Interpretive  Perspectives 

.The  above  works  and  the  many  like  them  tended  to  view  information  as 
having  physical  properties  and  to  view  organization  information  processing 
as  a  set  of  logistical  activities.  For  example,  even  if  the  issue  was  one 
of  trust  between  potential  communicators,  the  focus  concerned  the  distortion 
or  nontransmission  of  information.  We  will  refer  to  this  view  of 
information  processing  as  the  logistical  perspective.  In  the  1980’s  a 
contrasting  perspective  on  information  processing  appeared,  one  that  focused 
on  the  meaning  or  interpretation  of  information  rather  than  on  the  logistics 
of  information  (Daft  and  Lengel,  1983;  Putnam  and  Pacanowsky,  1983;  Daft  and 
Weick,  1984).  We  will  refer  to  this  view  of  information  processing  as  the 
interpretive  perspective.  Both  perspectives  view  the  organization  itself  as 
an  information-laden  environment.  The  logistical  perspective  causes 
information  processing  to  be  regarded  as  that  which  occurs  when  data  is  run 
through  a  pre-established  interpreter  to  generate  the  answers  to  pre- 
established  queries.  Thus  a  particular  inventory  count  (data)  may  be 
interpreted  as  "insufficient"  to  answer  the  question,  "Should  we  order  more 
material?"  In  contrast,  the  interpretive  perspective  causes  information 


processing  to  be  regarded  as  that  which  occurs  during  individual  and 
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collective  cogitation  and  reflection.  Thus  thousands  of  data  elements,  many 
of  them  drawn  from  long-term  memory  and  the  subconscious,  are  "mulled  over" 
by  individuals  and  discussed  in  small  and  large  groups  to  crystallize 
individual  perceptions  and  to  create  a  shared  meaning  among  group  members. 

For  the  purpose  of  discussion,  we  portray  organizational  information 
processing  as  being  composed  of  three  subprocesses:  (1)  information 
acquisition,  (2)  information-logistics  activity,  and  (3)  information 
interpretation. 

3. 2  Information  Acquisition 

Many  of  the  formal  activities  that  take  place  within  or  on  behalf  of 
organizations  are  forms  of  information  acquisition,  e.g.,  client,  surveys , 
inventory  counts,  research  and  development  activities,  and  cost  analyses. 
Many  informal  behaviors,  too,  are  directed  toward  obtaining  information, 
e.g.,  reading  The  Wall  Street  Journal  or  listening  to  coffee  break  "news." 
Acquisition  of  information,  and  the  subsequent  logistical  and  interpretive 
processes,  are  major  organizational  endeavors.  The  acquisition  process  and 
its  results  are  important  determinants  of  the  internal  information 
environment.  In  subsequent  sections,  we  will  explore  the  information 
acquisition  of  individuals.  Here  we  examine  the  behavior  of  organizations 
and  their  components  as  they  acquire  information  to  learn  about  problems  and 
opportunities  and  to  fulfill  information  procurement  and  relay 
responsibilities. 

Organizations  sometimes  learn  of,  and  sometimes  anticipate  the  arrival 
of,  problems  and  opportunities.  To  deal  with  problems  and  opportunities, 
organizations  seek  out  information.  Their  information  acquisition  behavior 
occurs  in  two  forms,  monitoring  and  probing.  Organizations  monitor  their 
external  and  internal  environments  in  order  to  identify  problems  and 
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opportunities  (Aguilar,  1967;  Hambrick,  1982;  Stubbart,  1982).  Monitoring 

or  scanning  is  often  routinized,  as  when  sales  people  are  required  to  report 

competitors'  sales  or  car  dealerships  are  required  to  report  observed 

manufacturing  defects.  Organizations  initiate  ad  hoc  probes  of  their 

environments  when  more  information  is  required  than  is  available.  These 

deeper  examinations  of  the  environment  are  responses  to  information  or 

concerns  about  actual  or  suspected  problems  or  opportunities. 

Before  a  problem  or  opportunity  will  result  in  search,  a  number  of 

conditions  must  be  present.  These  conditions  were  recognized  and  succinctly 

articulated  by  early  authorities.  The  major  variable  affecting  the 

initiation  of  search  is  dissatisfaction — the  organization  will  search  for 

additional  alternatives  when  the  consequences  of  the  present  alternatives  do 

not  satisfy  its  goals  (Feldnan  and  Kanter,  1965,  p.  622).  There  seems  to  be 

a  general  reluctance  to  initiate  search  unless  it  is  clearly  necessary. 

Not  until  the  element  of  novelty  in  a  problem  situation  has  become 
clearly  explicit  will  a  significant  disruption  of  the  relationship 
between  the  environment  and  the  organism  be  sharply  felt  and  a 
search  begin  for  alternatives  to  the  habitual  response.  Then  and 
only  then  does  a  more  or  less  conscious  and  deliberate  decision¬ 
making  process  get  initiated  (Reitzel,  1958,  p.  4) . 

Downs  (1966,  p.  190)  suggested  that  for  search-prompting  signals  to  have  an 

effect  they  must  be  very  "loud"  and  received  from  multiple  sources.  More 

recently,  Ansoff  (1976)  addressed  this  same  point. 

Apparently  it  is  important  not  only  that  the  need  for  problem-motivated 

search  be  clear,  but  that  effort  directed  toward  resolving  the  problem  (or 

capitalizing  on  the  opportunity)  be  viewed  as  having  some  probability  of 

success  (Glueck,  1976,  p.  70;  Schwab,  Ungson,  and  Brown,  1985).  For 

example,  Kefalas  and  Schoderbek  (1973)  found  that  when  an  organizational 

unit  perceives  that  same  situation  can  be  controlled  in  the  future,  then  it 


is  more  likely  to  initiate  information  search  activities.  In  particular, 
they  found  that  managers  spent  more  time  acquiring  information  about 
"relatively  controllable  sectors  of  the  external  environment  than  for  the 
relatively  uncontrollable  sectors,"  (Kefalas  and  Schoderbek,  1973,  p.  67). 

Of  course  not  only  must  the  search  effort  be  viewed  as  having  seme 
probability  of  success,  but  it  must  be  viewed  as  not  excessively  difficult 
(O'Reilly,  1982;  Culnan,  1983). 

Together  these  ideas  suggest  that  sane  sort  of  threshold  must  be 
exceeded  before  search  will  take  place,  where  the  threshold  is  defined  both 
in  terms  of  the  costs  and  payoffs  associated  with  searching  versus  not 
searching  and  in  terms  of  the  probabilities  that  these  costs  and  payoffs 
will  be  incurred.  Mintzberg,  Raisinghani,  and  Theoret  (1976)  discussed  a 
search  initiation  threshold  in  terms  of  these  variables,  as  part  of  their 
analysis  of  25  instances  of  organizational  problems  solving. 

In  aggregate,  the  literature  that  addresses  the  topic  suggests  that 
problem-motivated  search  will  be  initiated  (1)  when  a  problem  is  recognized 
and  (2)  when  some  heuristic  assessment  of  the  costs,  payoffs,  and 
probabilities  involved  suggests  that  a  search- justifying  threshold  value  has 
been  reached  or  exceeded.  The  classic  A  Behavioral  Theory  of  the  Firm 
(Cyert  and  March,  1963)  suggested  that  these  conditions  are  both  necessary 
and  sufficient  for  search  to  occur.  Problem-motivated  search  will  not  be 
initiated  unless  they  occur  and  will  be  initiated  if  they  occur.  In  his 
revision  and  extension  of  the  behavioral  theory  of  the  firm,  Carter  (1971) 
added  the  concept  of  internally-induced  search,  often  a  search  for 
opportunities:  "the  procedure  was  for  the  president  to  initiate  probes  by 
mentioning,  either  in  casual  conversation  or  by  explicit  memorandum,  that 
Ccmcor  was  interested  in  purchasing  certain  types  of  companies.  Staff 
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members  could  then  seek  companies  that  fit  the  requirements"  (Carter,  1971: 

420). 

Monitoring  and  probing  activities  aid  organizations  in  carrying  out  the 
critical  functions  of  decision  making  and  control,  and  thus  are  determinants 
of  organizational  effectiveness  (Proctor,  1978).  They  are  also  determinants 
of  perceived  environmental  uncertainty  (PEU).  The  relationship  seans  to  be 
straightforward — if  information  is  the  antithesis  of  uncertainty,  then 
monitoring  and  probing  should  reduce  uncertainty  by  producing  information. 

It  is  not  so  straightf orward  as  it  seems,  however,  because  the  information 
encountered  may  contradict  current  beliefs  about  the  environment;  it  may 
increase  uncertainty  by  introducing  doubt.  For  example,  an  organization  may 
"believe"  that  its  sales  will  be  100,000,000  units  and  make  hundreds  of 
planning  decisions  accordingly.  But  if  market  monitoring  identifies  the 
fact  that  a  new  major  competitor  has  entered  the  market  in  which  the 
organization  planned  to  sell  these  units,  uncertainty  is  greatly  increased. 
Clearly,  information  can  Increase  uncertainty. 

Although  the  information  acquisition  that  is  motivated  by  decision- 
related  problems  or  opportunities  has  attracted  the  most  attention, and  has 
become  conspicuous  in  the  literature,  a  good  deal  of  information  acquisition 
takes  place  in  order  to  fulfill  information  procurement  and  relay 
responsibilities.  The  idea  that  information  sought  only  for  the  purpose  of 
affecting  decisions  is 

an  overly  simplistic  view  of  the  incei.tives  for  providing 
technical  Information  to  administrative  agencies.  ...  A  number 
of  other  incentives  .  .  .  point  to  a  perceived  duty  or 
responsibility  to  provide  technical  information  without  regard  to 
probably  instrumental  effect  on  actual  decisions  (Sabatier,  1978, 
p.  404). 
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The  U.S.  Bureau  of  the  Census  acquires  enormous  amounts  of  information  that 
is  not  used  directly  to  solve  its  problems  or  exploit  its  opportunities. 

We  must  not  overlook  the  fact  that  much  information  is  acquired  for 
reporting  purposes,  presumably  to  satisfy  the  decision  making  and  control 
needs  of  other  organizations  or  organizational  units.  This  is  especially 
true  in  the  case  of  staff  units  such  as  accounting  and  market  research. 

Information  acquisition  is  clearly  a  major  determinant  of  the 
organization's  internal  information  environment.  Whether  and  how  the 
information  becomes  interpreted  is  greatly  affected  by  the  logistics  of  the 
organization's  internal  information  processing  system. 


3.3  Logistics  of  Internal  Information  Processing 


Organizations  purposefully  acquire  and  internally  disseminate 


information  for  the  reasons  noted  above,  and  ultimately  to  carry  out  the 


pervasive  and  critical  functions  of  decision  making  and  control.  In  many 


cases,  this  requires  the  processing  of  a  large  nianber  of  information- 
conveying  communications,  which  we  will  call  "messages."  On  the  other  hand, 
because  a  large  number  of  messages  may  cause  an  overload  on  the  cognitive 
and  logistical  capabilities  of  the  individuals  and  work  groups  involved, 
organizations  are  forced  to  seek  efficiencies  in  their  internal 
communication  systems. 

Two  processes  that  organizations  use  to  increase  the  efficiency  of 
their  communication  systems  are  message  routing  and  message  summarizing. 
Message  routing  causes  any  particular  communication  or  message  to  be 


distributed  to  relatively  few  organizational  units,  where  the  word  "unit"  is 
to  be  interpreted  broadly  and  may  refer,  for  example,  to  an  individual,  an 


ad  hoc  committee,  a  formal  work  group,  or  ever  a  corporation  division.  This 


$ 
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selective  distribution  greatly  reduces  the  information  processing  load  of 
the  many  potential  receiving  units  having  little  or  no  use  for  the 
information  and  of  the  many  intermediate  units  involved  in  summarizing  or 
transmitting  the  message.  Message  summarizing  plays  -  similar  role.  It  has 
as  its  purpose  reducing  the  size  of  the  message,  while  at  the  same  time, 
faithfully  reproducing  its  meaning.  For  example,  large  sets  of  nunbers  are 
replaced  by  their  average  and.  multi-page  reports  are  replaced  by 
appropriately  derived  recommendations  or  conclusions.  Summarization  can 
greatly  reduce  the  cognitive  or  logistical  load  on  the  units  having  to 
process  the  message. 

Messages  vary  considerably  in  .relevance ,  length,  accuracy,  timeliness, 
and  other  attributes.  As  a  consequence  of  this  fact  and  the  need  to  control 
their  work  load,  the  units  responsible  for  routingand  summarizing 
necessarily  exercise  same  discretion  in  the  way  they  handle  messages.  Such 
discretion  allows  two  other  information-processing  phenomena  to  occur  in 
parallel  with  summarizing  and  routing.  These  are  message  delay  and  message 
modification. 

There  is  no  value  judgment  or  negativism  implied  in  the  use  of  the 
phrase  message  delay.  Since  the  priority  assignment  given  a  message  is  a 
principal  determinant  of  the  time  it  will  be  delayed,  and  since  making  such 
assignments  is  necessarily  (at  least  in  part)  a  delegated  and  discretionary 
act,  it  would  often  be  difficult  to  make  objective  judgments  about  the 
excessiveness  of  individual  delays.  Message  modification  refers  to  the 
distortion  of  message  meaning.  Its  source  may  be  either  the  cognitive 
limitations  or  the  motivations  of  the  sender  or  receiver.  Modifications  may 
be  conscious  or  unconscious,  well-intended  or  malicious.  They  range  from 


the  well- intended  correction  of  minor  errors  to  the  extreme  modification  of 


( 
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substituting  one  message  for  another.  Message  modification  differs  from 
message  summarization  in  that  it  distorts  a  message’s  meaning,  whereas 
summarization  does  not.  Although  these  four  processes  are  often  portrayed 
as  occurring  in  the  context  of  a  formal  organization,  they  obviously  occur 
in  informal  organizations  as  well. 

Let  us  turn  now  to  examining  these  logistical  processes  that  in 
aggregate  so  greatly  affect  the  organization’s  internal  information 
environment.  We  begin  with  the  processes  of  routing  and  delay  which, 
because  they  determine  the  amount  of  information  at  any  one  place  at  any  one 
time,  determine  the  density  of  the  internal  information  environnent. 

Density  of  the  internal  information  environment.  The  literature 
identifies  five  variables  that  affect  the  routing  and  delaying  of  messages 
to  a  particular  organizational  unit,  and  hence  that  affect  the  density  of 
the  information  environnent  of  that  unit:  (1)  message  relevance  and 
timelines;  (2)  workload  of  message-sending  units;  (3)  difficulty  of 
communicating  to  the  message-receiving  unit;  (^)  effect  on  potential  sending 
units  of  the  receiving  unit's  obtaining  the  information;  and  (5)  the 
relative  power  and  status  of  the  sending  and  receiving  units.  The 
literature  pertaining  to  these  variables  is  voluminous.  We  summarize  it 
here  in  just  five  paragraphs,  as  our  purpose  is  not  to  review  the  literature 
on  organizational  communications,  but  rather  to  identify  the  determinants  of 
the  density  of  the  internal  information  environment. 

Organizations  tend  to  reward  activity  that  achieves  organizational 
goals  and  to  punish  activity  that  does  not.  It  follows  that  message-sending 
units,  in  order  to  achieve  organizational  rewards  and  avoid  organizational 
penalties,  would  use  the  relevance  of  a  message  for  some  other  unit  as 
criteria  in  determining  whether  to  route  the  message  to  that  unit. 
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Relevance  is,  of  course,  influenced  by  assigned  tasks  and  responsibilities. 
For  example,  Tushraan  (1979)  found  that,  for  high  performing  units,  the 
greater  the  task  interdependence  between  units,  the  greater  was  the 
frequency  of  communication  routed  between  the  units.  With  regard  to  delay, 
Huber  and  Ullman  (1973)  and  Gerstenfeld  and  Berger  (1980)  found  that 
message-sending  units  tended  to  delay  their  messages  when  premature  delivery 
would  reduce  the  message's  impact.  In  summary,  units  whose  task  fulfillment 
is  viewed  as  more  likely  with  information  held  by  other  units  will  have  this 
information  directed  to  them  and  consequently  will  encounter  a  higher 
density  information  environment. 

It  is  reasonable  to  expect  that  the  information  transmission  behavior 
of  organizational  units  would  be  affected  by  their  workload.  Meier,  for 
example,  found  that  overloaded  units  "destroy  lowest  priorities"  when 
carrying  out  their  functions  (Meier,  1963),  thus  precluding  any  routing  at 
all.  With  regard  to  delay,  Downs  found  that  "The  most  common  bureau 
response  to  communications  overloads  is  slowing  down  the  speed  of  handling 
messages  .  .  .  "(Downs,  1966:  270).  Research  identifying  similar  behaviors 
by  smaller  units,  i.e.,  individuals  and  small  groups,  is  reported  by  Miller 
(I960)  and  Driver  and  Steufert  (1969),  respectively.  Thus  the  density  of  a 
particular  unit's  information  environment  is  determined  in  part  by  the 
workloads  of  the  units  most  likely  to  send  messages  to  that  unit. 

In  order  to  conserve  their  resources,  organizational  units  tend  to 
communicate  more  frequently  with  units  easily  contacted  than  with  other 
units.  This  common-sensical  statement  is  a  special  case  of  a  cross-level 
hypothesis  applicable  to  all  living  systems:  "In  general  the  farther 
components  of  a  system  are  from  one  another  and  the  longer  the  channels 
between  them  are,  the  less  is  the  rate  of  information  flow  among  them"  and 
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"the  less  .  .  .  encoding  a  channel  requires,  the  more  it  is  used"  (Miller, 
1972.  p.  3).  Empirical  studies  such  as  those  by  Brenner  and  Sigband  (1973), 
Conrath  (1973).  and  Bacharach  and  Aiken  (1977),  have  found  that  either 
physical  or  structural  accessibility  is  a  determinant  of  the  frequency  with 
which  subordinates  communicated  with  superiors.  The  difficulty  in 
communication  may  be  interpersonal  as  well  as  physical  or  structural,  as 
observed  by  Brenner  and  Sigband  (1973),  and  Goldhar,  Bragaw,  and  Schwartz 
(1976)  and  Jain  (1973)-  Thus  the  density  of  the  information  environment  at 
any  unit  is  partly  a  function  of  the  perceived  difficulty  of  communicating 
to  the  unit. 

The  social-psychological  research  dealing  with  the  suppression  of  "bad 
news"  in  interpersonal  communications  reminds  us  that  messages  are 
suppressed  if  their  transmission  is  likely  to  result  in  the  receiver  doing 
harm  to  the  sender  (cf.  Read,  1962;  Rosen,  Johnson,  Johnson,  and  Tesser, 
(1973);  and  McCleary,  (1977).  Similarly,  the  research  on  bargaining  (cf., 
Cummings  and  Harnett,  (1980)  and  organization  power  (cf.,  Pfeffer,  1980) 
indicates  that  information  is  a  critical  resource  in  joint  decision 
situations  and  that  withholding  information  from  one's  competitors  is  often 
useful  in  attaining  one's  goals  in  a  competitive  environment.  Thus  the 
amount  of  information  received  by  a  unit  is  a  function  of  the  likelihood 
that  the  potential  senders  will  incur  no  harm  from  the  unit  as  a  consequence 
of  providing  the  information. 

Early  researchers  concluded  that  (1)  persons  of  low  status  and  power 
tend  to  direct  messages  to  persons  with  more  status  and  power,  and  (2) 
persons  of  high  status  and  power  tend  to  communicate  more  with  their  peers 
than  with  persons  of  lower  status  and  power  (Barnlund  and  Harland,  1963; 
Collins  and  Guetzkow,  1964,  p.  187;  Allen  and  Cohen,  1969).  The  conclusion 
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might  also  be  inferred  fran  the  early  finding  that  persons  in  high 


organizational  positions,  positions  which  often  have  more  power  and  status, 
are  better  informed  (Davis,  1953;  Zajonc  and  Wolfe,  1966;  Sutton  and  Porter, 
1968),  although  other  variables  such  as  seniority  or  perceptiveness  may  also 
play  a  role  in  this  finding.  Sane  nonsupportive  evidence  is  the  conclusion 
of  Davis  (1953),  in  his  study  of  communications  within  an  industrial 
management  group,  that  "the  predominant  communication  flow  was  downward  or 
horizontal."  It  seems,  however,  that  this  finding  might  be  a  consequence  of 
(1)  higher  organizational  levels  issuing  directives  that  were  in  reality 
initiated  by  lower  level  staff  groups  or  (2)  t.he  fact  that  in  organizations 
with  routinized  technologies  many  upward  "messages"  are  uncounted  by 
observers,  e.g.,  scheduled  quality  control  reports  or  the  absence  of  "out- 
of-stock"  reports  which  is,  via  management  by  exception,  a  message  in 
itself.  The  preponderance  of  evidence  suggests  that  the  density  of  the 
information  environment  (attributable  to  communications)  is  greater  for  high 
status  persons  or  units.  The  literature  on  the  personal  information 
environments,  examined  in  section  4,  supports  this  conclusion. 

Together  routing  and  delaying  determine  the  density  of  the 
organization's  internal  information  environment.  The  next  two  processes  to 
be  examined,  summarizing  and  modifying,  determine  the  form  of  messages  and 
thus  determine  the  interpretability  of  the  information  contained  in  the 
messages . 

Interpretability  of  the  internal  information  environment.  Message 
summarization  reduces  the  information  logistics  load  on  organizational 
units,  and  thereby  reduces  the  perceived  density  of  the  information 
envirorinent .  However,  even  though  it  is  a  process  purposefully  employed  by 
organizations  and  tends  to  have  as  an  outcome  a  faithful  representation  of 


the  original  content,  summarization  may  increase  the  ambiguity  of  the 
information  environment,  if  the  retained  content  is  equivocal,  if  the 
summarization  reduces  the  richness  of  the  message  and  hence  some  of  its 
interpretability  and  meaning.  "Language  is  a  carrier  not  only  of 
information  but  also  of  meanings"  (Pettigrew,  1977:  85).  We  will  pursue 
this  idea  further  in  our  later  discussion  of  information  interpretation. 

There  is  very  little  empirical  literature  that  deals  with  message 
summarizing,  perhaps  because  findings  of  successful  summarization,  i .e . , 
condensation  without  distortion,  are  less  titillating  than  are  findings  of 
modification,  e.g.,  alteration  with  distortion.  There  is,  in  contrast,  a 
sizable  literature  that  deals  with  message  modification.  We  will  summarize 
it  in  just  a  few  paragraphs  in  order  to  highlight  the  effect  of  modification 
on  the  interpretability  of  the  information  conveyed  ih  the  messages,  i.e., 
on  the  interpretability  of  the  internal  information  environment.  We  begin 
with  a  discussion  of  the  motivational  ba$es  for  modification,  then  turn  to 
those  dealing  with  perceptual  and  cognitive  bases,  and  conclude  with  a 
discussion  of  an  organizational  determinant  of  message  modification. 

Motivational  bases.  As  a  result  of  his  extensive  interviews  with 
adnini strators ,  Downs  concluded  that  "Each  official  tends  to  distort  the 
information  he  passes  upward  in  the  hierarchy,  exaggerating  this  data 
favorable  to  himself  and  minimizing  those  data  unfavorable  to  himself" 
(Downs,  1966:  266).  His  conclusion  is  strongly  supported  by  laboratory 
studies  (c.f .,  Cohen,  1958:  O'Reilly  and  Roberts,  1974)  and  field  studies 
(c.f .,  Gore,  1956;  Read,  1962;  Athanassiades ,  1973;  Kaufman,  1973;  Roberts 
and  O'Reilly,  1974;  and  O'Reilly,  1978).  The  dependent  variables  in  these 
studies  were  quite  varied  and  included  revising  the  message  format  (the 
mildest  form  of  modification)  and  eliminating  the  message  or  substituting  an 


incorrect  message  (the  more  extreme  forms  of  modification).  Related 
findings  are  that  when  senders  do  not  trust  the  motives  of  the  receivers, 
they  tend  to  modify  the  messages  more  than  otherwise  and  that  modification 
is  influenced  by  the  sender's  perception  of  the  receiver's  influence  over 
the  receiver  and  the  sender's  mobility  aspirations  (Mellinger,  19^5;  Roberts 
and  O'Reilly,  1 97 4) .  O’Reilly  (1978)  provides  a  particularly  articulate 
discussion  of  the  variables  of  trust,  influence,  and  mobility.  Altogether 
such  findings  make  clear  that  the  congruence  between  the  actual  external  or 
internal  environment  and  a  person's  or  unit's  information  about  that 
environment  is  a  consequence  of  the  messages  that  create  the  internal 
information  environment,  and  that  the  content  of  these  messages  is  a 
function  of  the  goal  attainment  that  message  sending  units  believe  will 
accrue  to  them  if  they  distort  message  content. 

Some  research  suggests  that  message  modifications  are  made  for  the 
purpose  of  reducing  the  stress  on  the  receiver.  In  his  review  of  the  early 
psychological  research,  Campbell  noted  that  "through  an  anticipatory 
monitoring  of  his  own  intended  output,  he  (the  sender)  makes  an  active 
effort  to  produce  a  coherent  output,  by  suppressing  remembered  detail  that 
does  not  now  seem  to  fit  and  by  confabulating  detail  where  gaps  are 
conspicuous"  (Campbell,  1958:  3^2).  Further,  Rosen  and  Tesser  (1970)  found, 
even  after  controlling  for  any  possible  prior  or  subsequent  interaction 
between  the  sender  and  receiver  and  for  the  possibility  of  any  punitive 
action  being  taken  by  the  receiver  against  the  sender,  that  senders  still 
attempted  to  modify  their  messages  so  as  to  not  distress  the  receiver.  As  a 
result  of  his  reading  of  the  literature,  Ference  stated  that  "information, 
once  evaluated  and  integrated,  will  tend  to  fit  the  transmitter's 
perceptions  of  the  recipient's  needs"  (Ference,  1970:  B-85).  Thus  as 


message  senders  perceive  the  receiving  unit  to  be  stressed,  the 
interpretability  of  the  information  environment  is  increased,  but  its 
representativeness  (of  the  actual  environment)  is  decreased. 

We  turn  now  to  the  perceptual  and  cognitive  bases  of  message 
modifications.  While  they  and  the  motivational  bases  of  message 
modification  are  intertwined — what  we  perceive  is  affected  by  what  we  are 
and  what  we  are  is  affected  by  what  we  perceive — i t  seems  useful  to  make 
distinctions  between  than  where  possible. 

Perceptual  and  cognitive  bases.  The  fact  that  message  senders  are 
often  themselves  receivers  of  the  messages  that  they  transmit  has  seme 
interesting  implications.  In  his  review,  Campbell  (195,8)  noted  that  both 
cognitive  limitations  and  personal  motivations  cause  transmitters  to 
imperfectly  modify  messages  during  their  own  assimilation,  stating  that  the 
"tendency  to  distort  messages  in  the  direction  of  identity  with  previous 
inputs  is  probably  the  most  pervasive  of  the  systematic  biases"  (p.  3^6), 
and  "that  .  .  .  the  human  transmitter  is  prone  to  bias  away  from  input  in 
the  direction  of  the  transmitter’s  own  attitudes"  (p.  350).  These 
conclusions  suggest  that  information  inputs  are  transformed  in  the  direction 
of  the  receiver's  prior  information,  expectations,  or  wishes.  Porter  and 
Roberts,  in  their  review  of  findings  related  solely  to  cognitively  based 
transformations ,  stated  that  "These  results  would  indicate  that  the  more 
tangible  and  objective  the  subject  matter  .  .  .  the  more  likely  it  is  that 
subordinates  and  their  superior  will  feel  that  they  are  communicating 
accurately,  whereas  when  the  messages  involve  more  subjective  opinions  and 
feelings  there  is  greater  doubt  about  accuracy"  (Porter  and  Roberts,  1976). 

It  seems  reasonable  to  believe  that,  if  the  sender  is  either 
cognitively  or  logistically  overloaded,  message  modifications  would  be 
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greater.  "Whenever  human  beings  operate  at  near  maximum  capacity,  selective 
information  loss — undesired  reduction  of  message  complexity — is  apt  to  be 
involved  .  .  (Campbell,  1958:  336).  Additional  support  is  given  to  this 
idea  by  the  case  study  by  Meier  (1963),  and  the  review  by  Driver  and 
Streufert  (1969).  The  net  effect  of  these  limitations  of  message 
transmitting  units  is  that  the  congruence  between  the  actual  environment  and 
the  person’s  or  unit's  information  environment  is  a  consequence  of  the 
ambiguity  of  the  messages  received  by  those  who  create  the  information 
environment  and  by  the  ability  of  these  latter  persons  or  units  to  deal  with 
this  ambiguity. 

Organizational  structure.  A3  is  well  known,  the  probability  and  extent 
of  any  communication  phenomena,  such  as  message  delay  or  distortion  is 
greater  the  greater  the  organizational  distance  between  the  message's 
originating  source  and  the  message's  ultimate  receiver.  A  dramatic  example 
of  this  is  the  following: 

A  reporter  was  present  at  a  hamlet  burned  down  by  the  U.S.  Army's 
1st  Air  Cavalry  Division  in  1967.  Investigation  showed  that  the  order 
from  the  division  headquarters  to  the  brigade  wa3:  "On  no  occasion  must 
hamlets  be  burned  down." 

The  brigade  radioed  the  battalion:  "Do  not  burn  down  any  hamlets 
unless  you  are  absolutely  convinced  that  the  Viet  Cong  are  in  them." 

The  battalion  radioed  the  infantry  company  at  the  scene:  "If  you 
think  there  are  any  Viet  Cong  in  the  hamlet,  burn  it  down." 

The  company  commander  ordered  his  troops:  "Burn  down  that  hamlet" 
(Miller,  1972:  69). 

In  this  section  we  have  examined  how  the  logistics  of  organizational 
information  processing  affect  the  density  and  interpretability  of  the 
internal  information  environnent.  In  the  next  section  we  will  address  the 
relationship  between  information  environments  and  information 
interpr etation. 
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We  noted  earlier  that  information  can  both  increase  and  decrease 
the  uncertainty  associated  with  pre-established  questions  or  assumptions. 

But  how  does  information  lead  to  understanding?  How  does  it  get 
interpreted?  Our  answer  lies  in  two  ideas:  (1)  human  beings  not  only 
receive  information  but  also  give  meaning  to  its  content,  they  interpret  it, 
and  (2)  this  interpretation  is  affected  by  communications  from  other 
individuals,  that  within  organizations  shared  meanings  develop  through 
interaction.  These  ideas  have  their  roots  in  symbolic  interactioni sm  and 
are  closely  linked  to  concepts  of  communication  media. 

Symbolic  Interactioni sm.  The  internal  information  environment  can  be 
understood  within  the  broad  theoretical  framework  suggested  by  symbolic 
interactioni sm  (Stryker  and  Statham,  1985).  In  the  imagery  of  symbolic 
interactioni  sm ,  the  organization  is  conceptualized  as  a  dynamic  web  of 
communications.  Over  time,  and  through  the  interaction  of  organizational 
members,  symbols  evolve  and  take  on  meaning.  Symbols  provide  meaning  that 
can  be  used  to  interpret  situations  and  adjust  behavior.  Thus  an  adherent 
of  this  framework  would  argue  that  organizations  are  comprised  of  people 
interpreting  situations  and  the  actions  of  people  based  on  those 
interpretations  (Blumer,  1962)  and,  further,  that  because  even  established 
and  repetitive  forms  of  action  must  be  renewed  through  interpretation  and 
designation,  organizations  are  fluid  and  are  continuously  constructed  and 
reconstructed  via  definitional  and  interpretive  processes  (Blumer,  1962; 
Haberstroh,  1965:  1201). 

The  basis  for  interaction  among  organization  members  is  a  shared  system 
of  meaning.  With  respect  to  organizational  information,  this  symbolic 


interaction! am  framework  focuses  on  the  underlying  purpose  and  meaning  of 
messages.  Research  into  communication  environments  from  this  perspective  is 
concerned  with  organizational  symbols  and  their  meanings,  and  how 
individuals  create  and  interpret  those  symbols  (Putnam,  1983).  Specific 
research  concerns  are  the  cognitive  interpretation  of  messages,  the  means 
through  which  shared  interpretations  are  reached,  and  the  media  through 
which  messages  are  transmitted. 

The  concept  of  information  equivocality  is  central  to  understanding  the 
value  of  symbolic  interaction! sm .  Without  shared  meaning,  behavior  in 
organizations  would  be  disorganized  and  random.  Problems  arise  when  the 
meaning  of  the  situation  or  problem  is  not  shared  or  is  ambiguous,  when 
individuals  are  unclear  about  what  an  event  means  or  how  to  translate  it 
into  organizational  action,  when  previously  shared  definitions  are  unsuited 
to  a  situation.  In  these  cases,  meaning  is  created  through  social 
interaction  and  discussion,  primarily  through  language  and  other  social 
cues.  Shared  meaning  requires  development  and  use  of  a  common  language  for 
resolving  ambiguity.  When  confronted  with  equivocal  information,  managers 
use  language  to  share  interpretations  among  themselves  and  gradually  define 
or  create  meaning  through  discussion,  groping,  trial  and  error,  and  sounding 
out.  Managers  organize  cues  and  messages  into  reasonable  patterns  by 
imposing  meaning  through  their  interpretations  (Weick,  1979b;  Smircich, 

1983)  . 

When  viewed  with  this  framework,  the  contrast  between  symbolic 
interactionism  and  the  straightforward  information  acquisition  and 
transmission  described  in  the  previous  section  becomes  clear.  Where 
situations  are  routine  or  well  understood,  with  a  history  of  common 
interpretation,  information  acquisition  and  transmission  are  sufficient  to 
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make  organizational  choices  that  solve  problems  or  exploit  opportunities. 
However,  novel  and  unexpected  events  cannot  be  handled  in  the  same  way, 
because  existing  meanings  are  inadequate  to  interpret  the  information 
received.  When  the  equivocality  of  the  information  environment  is  high,  the 
problem  for  managers  is  to  interpret  and  know  the  world.  The  symbolic 
interactionism  view  would  hold  that  the  essence  of  managerial  action  is  the 
reduction  of  equivocality  through  the  establishment  of  a  shared  perspective 
so  that  appropriate  behavior  can  be  defined  and  established  within  the 
organization's  regular  structure  and  processes. 

Media  richness.  How  can  information  environments  be  designed  to 
facilitate  reduction  of  varying  degrees  of  equivocality  in  organizations? 

One  answer  is  to  vary  the  media  used  for  communication.  Organizations 
process  information  through  many  channels,  including  face-to-face 
conversations,  electronic  mail,  the  telephone,  and  memos.  Recent  research 
makes  clear  that  these  channels  are  not  equal  in  their  capacity' for  reducing 
equivocality.  Daft  and  Lengel  (1984)  proposed  that  media  selection  is 
closely  linked  to  the  amount  of  equivocality  in  the  environment  of  managers. 
Based  on  the  work  of  Bodensteiner  (  1970),  Daft  and  Lengel  proposed  that 
media  used  in  organizations  can  be  organized  into  a  richness  hierarchy, 
where  richness  is  the  medium's  capacity  to  change  understanding  through 
conveying  information  (Lengel,  1983;  Daft  and  Lengel ,  1986).  Face-to-face 
interaction  is  the  richest  medium,  followed  by  telephone,  personally 
addressed  documents,  and  formal,  unaddressed  dociments.  The  information 
capacity  of  these  media  is  a  function  of  four  features:  (1)  the  opportunity 
for  timely  feedback;  (2)  the  ability  to  convey  multiple  cues;  (3)  the 
tailoring  of  messages  to  personal  circunstances;  and  (4)  language  variety. 
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Face-to-face  discussion  is  considered  the  richest  medium  because  it 
allows  immediate  feedback  so  that  understanding  can  be  checked  and 
interpretations  corrected.  This  medium  also  allows  the  simultaneous 
communication  of  multiple  cues,  such  as  body  language,  blush,  facial 
expression,  and  tone  of  voice,  cues  which  convey  information  beyond  the 
spoken  message  that  enhance  understanding  of  the  message  beyond  its 
information  content  (Meherabian,  1971).  Face-to-face  communications  also 
use  high  variety,  natural  language,  and  messages  are  tailored  personally  to 
the  receiver  (Daft  andWiginton,  1980).  The  telephone  medium  is  less  rich 
than  face-to-face  interaction  because  visual  cues  are  screened  out. 

Feedback  is  fast,  however,  so  individuals  may  be  able  to  resolve 
equivocality.  The  telephone  medium  is  personal  and  utilizes  natural 
language,  but  relies  on  only  language  content  and  audio  cues  rather  than 
visual  cues  to  reach  understanding. 

Written  communications  are  typically  lower  in  richness  than  oral 
communications.  Personally  addressed  documents,  such  as  letters  and  memos, 
are  characterized  by  slow  feedback  compared  to  face-to-face  and  telephone 
conversations.  Only  written  information  is  conveyed  so  visual  cues  are 
limited  to  those  on  paper,  although  addressed  documents  can  be  tailored  to 
the  individual  recipient.  Formal,  unaddressed  documents  are  lowest  in 
richness.  Examples  are  fliers,  bulletins,  rules,  and  computer  reports. 

These  documents  are  impersonal,  are  not  amenable  to  feedback,  and  visual 
cues  are  limited  to  those  in  the  standard  format. 

The  information  environment  within  organizations  must  allow  symbolic 
interactions  that  fit  the  level  of  equivocality.  In  order  to  develop 
understanding  when  events  are  equivocal,  a  rich  medium  is  needed.  However, 
when  events  are  well  understood  and  meaning  is  already  shared,  then  a  medium 
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of  low  richness  can  convey  objective  .message  content  well  enough  that  the 
appropriate  role  behavior  can  be  elicited. 
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Hierarchical  level  and  media  richness.  The  information  environments 
within  all  organizations  contain  a  mix  of  the  well-defined  and  the 
ambiguous,  the  routine  and  the  nonroutine.  The  events  in  the  information 
environment  differ  by  hierarchical  level.  At  the  top  of  the  organization, 
the  manager's  world  tends  to  be  ambiguous.  Most  problems  are  fuzzy, 
complex,  and  poorly  understood.  Top  managers  decide  goals  and  strategy,  and 
influence  internal  culture.  Top  managers  create  and  maintain  a  shared 
belief  and  interpretation  system  among  themselves.  They  have  few  objective 
facts.  They  must  confront  equivocality,  make  sense  of  it,  and  attempt  to 
communicate  order  and  meaning  to  lower  levels  of  the  organization.  The 
information  environment  of  top  managers  puts  them  in  the  situation  of 
shaping  reality  for  the  rest  of  the  organization.  Managers  use  combinations 
of  symbols,  metaphors,  speeches  and  body  language  to  communicate  values, 
goals,  and  culture  throughout  the  organi zation. 

The  information  environment  at  lower  organizational  levels  is  typically 
less  ambiguous.  The  need  to  reduce  equivocality  is  minimal.  The 
information  processing  task  is  more  objective.  Employees  and  first-line 
supervisors  can  make  use  of  traditional  meanings.  Experience,  policies, 
rules  and  regulations,  formal  authority,  and  the  physical  requirements  of 
technology  govern  their  activities.  Since  events  are  well  defined, 
employees  at  lower  levels  can  work  within  the  plans,  goals,  culture  and 
technology  defined  at  higher  levels. 
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shared  meaning  system  to  be  passed  down  the  hierarchy.  Middle  management 
works  within  a  somewhat  better  defined  symbolic  structure  than  top 
management,  although  sane  discussion  and  interpretation  will  take  place.  At 
lower  hierarchical  levels,  such  as  within  the  technical  core,  information 
cues  and  events  can  be  interpreted  within  established  meanings  and  frames  of 
reference.  The  organizational  hierarchy  in  this  sense  is  a  mechanism  for 
equivocality  reduction.  Organizations  develop  meaning  systems  at  the  top  of 
the  organization  to  reduce  uncertainty  in  the  information  environment  at 
lower  levels.  Top  managers  use  rich  media  to  discuss,  analyze  and  interpret 
events  and  to  develop  goads  and  strategies.  These  interpretations  are 
translated  into  less  rich  policies,  paperwork,  instructions,  rules  and 
procedures  for  use  at  middle  and  lower  organizational  levels.  Organi zations 
thus  create  meaning  systems  and  reduce  equivocality  through  the  use  of 
sequentially  less  rich  media  down  the  hierarchy.  Employees  at  lower 
organizational  levels  are  given  a  sense  of  specific  roles,  tasks,  and 
purpose  and  are  able  to  perform  efficiently  without  having  to  interpret  and 
define  messy,  equivocal  issues. 

When  organizations  adapt  to  external  changes,  or  when  top  managers 
develop  new  interpretations,  the  new  meanings  trickle  down  through  the 
organization  in  the  form  of  new  technologies,  products,  procedures,  and 
reports.  Top  managers,  to  be  effective,  must  learn  to  confront  equivocality 
and  to  convey  appropriate  values  and  meanings  to  others  in  the  organization 
through  rites  and  ceremonies,  stories,  symbols,  and  slogans.  As  Karl  Weick 
(1979)  expressed  it,  "Managerial  work  can  be  viewed  as  managing  myth, 
symbols,  and  labels  .  .  .  because  managers  traffic  so  often  in  images,  the 
appropriate  role  for  the  manager  may  be  the  evangelist  rather  than  the 
accountant . 
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Can  put  er- based  communications  media  and  message  interpretation. 

C  an  put er- based  communication  technologies  have  the  potential  to  bring  about 
major  changes  in  the  internal  information  environments  of  organizations. 

The  introduction  of  mainframe  computers,  personal  computers  and  office 
automation  have  changed  organization  structure  (Whisler,  1973;  Carter,  1984; 
Daft,  1986).  However,  new  forms  of  electronic  communication  networks, 
including  electronic  mail,  automatic  file  sending,  computer 
teleconferencing,  and  electronic  bulletin  boards  have  the  potential  to 
drastically  alter  the  symbols  and  interpretive  processes  within 
organizations. 

Research  by  Kiesler  and  Sproull  (Kiesler,  1986;  Sproull  and  Kiesler, 
forthcoming)  has  begun  to  determine  how  such  electronic  technology  shapes 
the  social  and  interpretive  processes  within  organizations.  The  networking 
of  managers  through  electronic  mail,  for  example,  increases  the  volume  and 
speed  of  data  transfer,  but  also  has  several  important  and  not  readily 
anticipated  social  effects.  First,  few  social  cues  are  conveyed  with 
messages.  The  receiver  learns  little  about  the  social  context  of  the 
sender,  such  as  social  or  organizational  position.  Messages  are  limited  to 
bare  facts  because  there  is  little  opportunity  to  influence  the  tone,  mood, 
or  importance  of  the  message  through  the  computer  medium.  Immediate 
feedback  is  not  available  to  allow  the  sender  to  modify  the  message  to  be 
congruent  with  receiver  expectations. 

A  second  effect  that  influences  interpretation  is  a  greater  sense  of 
anonymity.  People  feel  less  connected  to  others  in  the  communication 
network.  They  interpret  messages  with  less  empathy  and  do  not  feel  or 
respond  to  norms  to  the  same  extent.  A  third  effect  is  the  reduction  of 
incentives  to  reflect  on  messages.  Without  hard  copy,  communications  are 
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communicated  quickly,  and  are  interpreted  in  a  superficial  way.  Weick 
(1986)  argued  that  people  make  sense  of  canplex  events  through  slow  and 
careful  reasoning.  Deliberation  takes  time,  and  speed  of  computer  mediated 
communication  may  mitigate  against  thoughtful  interpretations.  On  the  other 
hand,  its  timeliness  may  lead  to  more  informed  interpretations.  Both  of 
these  conjectures,  and  their  interaction,  require  empirical  study. 

A  fourth  issue  pertains  to  the  development  of  new  groups  and 
affiliations  within  organizations.  A  computer  user's  relevant  others  are 
people  in  the  computer  network  rather  than  colleagues  in  the  same  office 
area  or  that  work  on  the  same  tasks.  Norms,  to  the  extent  they  do  arise, 
will  be  based  upon  new  groupings  that  frequently  3pan  organizational 
boundaries.  Groups  cut  across  traditional  boundaries  and  are  constructed 
around  topics  about  which  they  have  to  communicate  rather  than  around  the 
tasks  they  are  performing. 

These  changes  in  the  information  environment  may  impair  interpretation 
processes.  To  the  extent  that  the  internal  information  environment  is 
unequivocal,  computer  mediated  communication  may  pose  few  problems.  But 
when  the  organization  experiences  incidents  of  uncertainty  and  ambiguity  and 
equivocality  rises,  then  computer  mediated  communications  may  filter  away 
important  cues.  Weick  (1986)  argued  that  managers  need  nonccmputer  data  to 
interpret  their  world.  Computer  mediated  information  does  not  facilitate 
the  symbolic  interaction  needed  to  cope  with  equivocal  environments.  As 
contrasted  with  face-to-face  or  even  telephone  communications,  when 
communicating  through  computers  people  are  less  able  to  use  trial  and  error 
and  feedback  about  the  interpretation  of  events,  are  less  able  to  draw  upon 
diverse  cues  from  multiple  channels,  and  do  not  have  cues  from  the  larger 
social  context  to  form  a  sensible  interpretation. 
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The  full  impact  of  computer  mediated  communication  on  internal 
environments  has  yet  to  be  determined,  as  organizations  are  just  now 
adopting  the  technology.  The  technology  has  great  potential  for 
facilitating  the  logistical  aspects  of  internal  information  processing,  but 
there  may  be  important  adverse  effects  on  symbolic  interaction,  and  hence  on 
information  interpretation.  If  use  of  computer  mediated  communication 
inhibits  interpretation,  then  managers  may  be  forced  to  work  around  the 
technology  to  make  sense  of  equivocal  environments.  This  may  mean  combining 
use  of  the  electronic  media  with  media  capable  of  conveying  "richer" 
messages,  such  as  face-'to-face  meetings  supported  by  Group  Decision  Support 
Systems  (Huber,  1984b).  For  additional  insights  into  the  usefulness  or 
uselessness  of  computing  technology  as  a  communication  medium,  see  Power 

(1984),  Zmud  (1986),  and  Culnan  and  Markus  (forthcoming).^ 

4.  PERSONAL  INFORMATION  ENVIRONMENTS 
Individual  organi zational  members  both  select  and  have  imposed  on  them 
different  information  environments.  To  a  great  extent,  both  their  actual 
information  environments  and  their  perceived  environments  are  the 
consequence  of  organizational  communications.  Our  goal  in  this  section  is 
to  review  the  nature  of  the  personal  information  environments  of 
organizational  members  and  the  role  of  organizational  communication  in 
establishing  these  environments.  We  will  focus  on  the  information 
environments  of  managers,  because  (1)  managers  have  an  extremely  rich  and 
varied  personal  information  environment,  and  (2)  more  research  has  been 
conducted  on  the  work  environment  and  behavior  of  managers  than  on  that  of 
any  other  occupation.  We  begin  in  Section  4.1  with  a  review  of  the  nature 
of  managerial  work  and  the  resultant  information  environment.  In  Section 
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4.2  we  discuss  information  acquisition  and  overload  in  the  context  of 
managerial  work. 

4. 1  Managerial  Work  and  Information  Envirorments 

Rosemary  Stewart's  (1982)  "Model  for  Understanding  Managerial  Jobs  and 
Behavior"  sharpens  the  notion  that  managers  both  choose  and  have  imposed 
upon  them  an  information  environnent.  The  nature  of  this  information 
environment  is  inextricably  linked  to  and  determined  by  the  nature  of 
managerial  work,  a  subject  about  which  much  has  been  written  and  which 
necessarily  sets  the  stage  for  any  examination  of  the  manager's  information 
environment . 

Early  conceptualizations  of  managerial  work  were  contributed  by  the 
classical  management  theorists  based  on  their  personal  observations  and 
discussions  with  peers.  For  example,  Fayol  (1916/49),  and  Gulick  (1937)  set 
forth  and  discussed  "management  functions"  such  as  "planning" -  and 
"coordinating."  Taxonomies  of  managerial  functions  guided  early  empirical 
work.  For  example,  Mahoney,  Jerdee,  and  Carroll  (1965)  surveyed  managers  on 
the  amount  of  time  they  spent  each  day  on  the  functions  of  planning, 
investigating,  coordinating,  evaluating,  supervising,  staffing,  negotiating, 
and  representing .  Gradually  empirical  studies  began  to  classify  managerial 
work  more  by  the  behaviors  of  managers  rather  than  by  the  functions  that 
these  behaviors  were  intended  to  fulfill,  although  the  distinction  was  not 
(and  is  not)  always  clear.  Early  reviews  of  the  literature  are  those  by 
Nealey  and  Fiedler  (1968),  Campbell,  Dunnette,  Lawler,  and  Wei ck  (  1970)  and 
Mintzberg  ( 1 973) • 

Mintzberg's  (1973)  observational  study  gave  added  impetus  to  the  study 
of  managerial  work  in  two  ways.  One  was  that  he  grouped  the  behaviors  he 
observed  into  a  taxonomy  of  managerial  "roles",  such  as  "liaison", 
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"monitor",  and  "entrepreneur",  rather  than  the  more  traditional  management 
7 

functions.  The  second  was  that  the  findings  were  published  in  the  Harvard 
Business  Review  (Mintzberg,  1975)  in  the  form  of  an  antithesis  to  the  view 
that  managers  engaged  themselves  in  carrying  out  the  management  functions 
set  forth  by  the  classical  management  theorist.  This  article  struck  a 
responsive  chord  among  managers  and  was  awarded  the  McKinsey  Prize  for  the 
best  management  article  of  the  year. 

A  number  of  empirical  studies  appearing  in  the  organizational  behavior 
literature  have  used  Mintzberg' s  work  as  a  point  of  departure  (c.f.,  Allan, 
1981;  Paolillo,  1981;  Kurke  and  Aldrich,  1983).  Kurke  and  Aldrich  concluded 
from  their  observational  study  that  their  "repl ication -of  Mintzberg's  (1973) 
decade-old  3tudy  confirms  the  soundness  of  his  results,  reinforcing  the 
image  of  managers  as  operating  in  a  work  setting  character! zed  by 
fragmentation,  brevity,  concentration  on  live  media,  and  dependence  on 
others  for  initiating  contacts"  (Kurke  and  Aldrich,  1983:  983).  This 
statement  suggests  that  the  manager's  information  environment  is  dense  and 
turbulent.  It  also  suggests  that  the  information  environment  is  interpreted 
more  through  work-related  social  interaction  than  through  individual 
cogitation  and  reflection.  As  characterized  by  Mintzberg  and  those 
replicating  his  findings,  managers  "are  strongly  oriented  to  action  and 
dislike  reflective  activities"  (Mintzberg,  1976:  50). 

Recent  survey  studies  have  examined  differences  in  the  activities  and 
roles  of  managers  holding  positions  at  different  organizational  levels  and 
in  different  functional  areas.  Tornow  and  Pinto  (1976)  used  factor  analysis 
to  identify  thirteen  "position  description  factors",  and  found  that  the 
factors  loaded  quite  differently  on  jobs  at  different  levels  and  in 
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different  functional  areas.  In  particular,  top  management  jobs  loaded  much 


higher,  relative  to  five  other  managerial  job  types,  on  "strategy  planning" 


and  "responsibility  for  human  resources  and  the  policies  affecting  it" 


(Tornow  and  Pinto,  1976:  Hi H) .  Allan  (1981)  classified  the  managerial 


activities  reported  to  him  into  tasks  and  found  57  to  be  common  across 


entry,  middle,  and  upper  levels  managers,  but  a  like  nunber  to  be  carried 


out  uniquely  by  the  different  levels.  Paolillo's  (1981)  and  Pavett  and 


Lau's  (1983)  surveys  focused  on  the  perceived  importance  of  Mintzberg's  ten 


managerial  roles  and  found  that  it  varied  across  three  managerial  levels. 


Sproull  focused  on  the  attention,  rather  than  functions  or  roles,  of  state 


agency  managers  and  school  managers  and  found  that  "agency  managers  attend 


more  to  internal  details  .  .  .  while  school  managers  attend  more  to  outside 


requests  and  social  pleasantries"  (Sproull,  198H:  18).  All  of  these  studies 


seemed  to  confirm  Mintzberg's  conclusion  that  managerial  work  is 


characterized  by  brevity,  variety,  and  fragmentation,  and  consequently 


confirm  the  idea  that  the  information  environment  of  managers  is  dense  and 


turbulent,  although  there  is  seme  indication  that  at  the  upper  levels  the 


load  is  more  controllable. 


Other  studies  have  led  to  conclusions  not  so  compatible  with 


Mintzberg's.  Stewart  (1976)  showed  that  Mintzberg's  conclusion  about  the 


nature  of  managerial  work  is  not  true  of  all  managerial  jobs  and  Marshall 


and  Stewart  (1981)  and  Stewart,  Smith,  Blake,  and  Wingate  (1980)  found  that 


in  seme  jobs  Mintzberg's  characteri zation  of  managerial  work  is  a  chosen 


outcome,  as  some  managers  choose  to  adopt  a  different  work  environment. 


Stewart  emphasized  the  Job  content  flexibility  that  managers  have  or  develop 


and  that  "the  need  is  to  move  on  from  Mintzberg's  (1973)  roles  and 


propositions  about  managerial  work  to  an  analysis  that  takes  into  account 


the  variations  in  behavior  and  the  differences  in  jobs  before  attempting  to 
generalize  about  managerial  work"  (Stewart,  1982).  Thus  while  Mintzberg's 
successors  (Allan,  1981;  Paolillo,  1981;  and  Pavett  and  Lau,  1983)  found 
work  environment  variations  across  levels  and  functioned  areas,  Stewart 
found  variations  created  by  individual  managers.  It  seems  worthwhile  to 
note  that  Mintzberg  and  Sproull  used  an  observational  methodology,  while 
most  of  his  successors  used  surveys,  and  Stewart  used  interviews. 

Snyder  and  Glueck  argued  that  Mintzberg's  inability  to  identify 
planning  as  a  significant  component  of  managerial  work  was  a  consequence  of 
the  fact  "that  by  viewing  the  (observed)  managerial  activities  as  discrete 
events  and  not  attempting  to  relate  them  one  to  another,  Mintzberg  did  not 
grasp  the' importance  of  or  the  purpose  for  the  activities  be  observed" 
(Snyder  and  Glueck,  1980;  70-76).  They  supplemented  their  weeklong 
observations  of  the  work  of  two  executives  by  asking  each  executive  to 
explain  what  he  was  doing  and  why  he  was  doing  it  each  time  he  engaged' in  an 
activity.  "The  major  finding  of  this  research  is  that  while  the  planning 
activities  in  which  managers  engage  could  appear  to  be  unrelated  at  first 
glance,  many  of  them  are  related  because  they  are  part  of  a  program  being 
planned  by  the  manager.  In  effect,  Mintzberg  is  not  seeing  the  forest,  only 
hundreds  of  individual  trees"  (Snyder  and  Glueck,  1980:  75). 

Although  much  more  empirical  work  needs  to  be  done,  in  aggregate  the 
studies  subsequent  to  Mintzberg's  (1973)  study  suggest  that,  at  least  for 
some  individuals  or  at  higher-level  positions,  the  brevity,  variety,  and 
fragmentary  nature  of  managerial  work,  and  hence  the  density  and  perhaps  the 
interpretability  of  the  personal  information  envirorment,  can  be  controlled. 
In  addition,  the  work  of  Snyder  and  Glueck  (1980)  suggests  that  the 
manager's  personal  information  environment  may  not  be  as  fragmentary  as  it 


53 


appears,  but  rather  that  it  is  chunkable  (c.f Newell  and  Simon,  1972:  792; 
Simon,  1974)  or  mapable  into  a  plan.  If  this  is  so,  the  effective  load 
associated  with  a  manager’s  information  environment  may  not  be  as  great  as 
it  appears. 

4.2  Information  Acquisition  and  Overload 

In  section  3.2  we  examined  the  information  acquisition  behavior  of 
organizations  and  their  components.  We  noted  there  that  (1)  search  for 
information  is  undertaken  to  learn  about  problems  and  opportunities  and  how 
to  deal  with  such,  and  (2)  search  for  information  is  undertaken  to  carry  out 
assigned  tasks.  Individual  organizational  members  are  the  organizational 
"components"  that  operationally  carry  out  these  searches,  and  much  of  what 
we  presented  in  section  3*2  applies  in  this  section  on  the  information 
environments  of  individuals  as  well.  Especially  we  note  that  the 
information  acquisition  behavior  of  individual  upper-level  managers  seems  to 
be  in  accord  with  the  organi zatinal  information  acquisition  needs  noted  in 
Section3.2.  For  example,  Kef alas  and  Schoderbek  (1973)  found  that  upper- 
level  executives  devoted  more  time  to  information  gathering  in  the 
environment  than  executives  in  lower  levels.  In  addition  executives  in  more 
uncertain  environments  spent  more  time  acquiring  external  information  than 
did  executives  in  a  stable  environment.  These  data  are  corroborated  by 
Akien  and  Hage  who  found  that  boundary  spanners  tended  "to  be  higher  in  the 
chain  of  command"  (1972:  29).  Three  additional  issues,  however,  beyond 
those  discussed  in  3.2,  seem  worthy  of  attention:  (1)  the  rationality  of 
search,  (2)  information  acquisition  unrelated  to  a  focal  problem,  and  (3) 
information  overload. 

Rationality  in  problem-motivated  search.  To  a  great  extent, 
individuals  construct  their  personal  information  environments.  Same  of  this 
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construction  is  subconscious  or  unintentional,  for  example,  selectively 

perceiving  the  actual  environment  so  that  the  resulting  information 

environment  is  biased  (c.f.,  Dearborn  and  Simon,  1958).  Seme  of  it  is 

decidedly  intentional,  however,  the  conspicuous  and  important  example  being 

problem-motivated  search  for  information. 

Officials  increase  the  intensity  of  their  search  efforts  above  the 
normal  "constant  scan"  level  whenever  their  performance  falls  below  the 
satisfactory  level,  or  their  normal  search  reveals  seme  opportunity  to 
significantly  improve  that  performance  (Downs,  1966,  p.  272); 

Is  such  problem-motivated  search  carried  out  rationally? 

The  implied  answer  to  this  question  is  generally  held  to  be  "no!"  For 

example,  a  variety  of  laboratory  studies  have  documented  the  tendency  of 

decision  makers  to  seek  more  information  than  required  (see  the  review  in 

O'Reilly,  1980).  And  while  seme  laboratory  studies  have  found  performance 

to  increase  with  sought-out  information,  others  have  found  is  to  decrease  at 

high  loads— leaving  open  the  possibility  that  the  decision  makers  were  not 

rational  in  that,  even  though  they  had  the  opportunity  to  discontinue  search 

and  prevent  information  overload,  they  chose  to  continue  their  search  beyond 

what  was  functional  (see  the  review  in  O'Reilly,  1980,  and  also  Shields, 

1983).  On  the  other  hand,  the  managers  of  the  problem-solving  organizations 

described  in  Chapter  H  of  A  Behavioral  Theory  of  the  Firm  (Cyert  and  March, 

1  963)  are  portrayed  as  engaging  in  insufficient  search  to  properly  solve  the 

problem  before  them.  What  explanations  are  there  for  these  apparently 

irrational  search  behaviors? 

With  respect  to  the  findings  of  excessive  information  acquisition,  we 
offer  three  thoughts.  First  is  the  idea  that  those  who  conduct  laboratory 
studies  of  information  acquisition  generally  compute  the  costs  and  payoffs 
in  the  sane  units,  e.g.,  dollars,  ignoring  the  potential  psychological 


payoff  to  the  experimental  subject  of  knowing  that  he  or  she  has  "solved  the 
problem."  Since  it  is  almost  certain  that  experimental  subjects  would 
assign  at  least  some  positive  subjective  value  to  succeeding  at  the  task, 
over  and  above  the  extrinsic  payoff  from  the  experimenter,  and  would 
rationally  "pay"  the  search  costs  to  obtain  this  subjective  payoff,  the 
experimenters'  computation  of  the  appropriate  degree  of  search  is  generally 
too  conservative. 

The  second  explanation  for  the  apparently  excessive  search  effort  is 
the  need  to  reduce  cognitive  dissonance,  a  need  documented  in  the  field  as 
well  as  the  laboratory  (Festinger,  1 96H ;  Vrocm,  1966;  Soelberg,  1967). 
Seeking  additional  information  to  reduce  dissonance  by  confirming  a  decision 
already  made  (perhaps  made  with  an  optimal  degree  of  search)  will  result  in 
psychological  payoffs  if  the  seeker  believes  that  the  additional  information 
will  be  confirming.  Life  experiences  make  this  a  reasonable  belief  for  two 
reasons.  (1)  Many  decisions  have  been  correct,  and  on  average  the  post¬ 
choice  data  would  be  confirming  of  correct  decisions.  Our  subconsciously 
selective  recall  of  confirming  instances  makes  this  seem  even  more  true  than 
it  is,  thus  favoring  the  belief  that  confirmation  will  occur.  (2)  Selective 
perception  in  the  past  has  caused  the  frequency  of  instances  where 
additional  post-choice  data  were  seen  as  confirming  to  be  high,  thus  again 
favoring  the  belief  that  confirmation  will  occur  and  that  psychologi cad 
value  will  result  from  post-deci sional  "search." 

In  the  context  of  ongoing  organizations,  Feldman  and  March  ( 1 98 1 )  offer 
a  third  explanation  for  information  acquisition  that  is  apparently  not  cost 
effective.  They  note  that  those  who  command  that  the  information  be 
obtained  (e.g.,  line  managers)  often  do  not  incur  the  search  cost — the 
search  is  conducted  by  staff  units.  Our  own  observation  is  that  staff  units 
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are  only  too  glad  to  take  on  the  task,  as  it  justifies  their  existence  and 
legitimizes  requests  for  increased  resources. 

In  contrast  to  the  matter  of  apparently  excessive  search,  what 
explanations  are  there  for  the  apparently  inappropriately  low  level  of 
search  observed  in  the  case  studies  reported  by  Cyert  and  March  (1963)?  One 
explanation  is  the  idea  of  cognitive  limitations  developed  so  articulately 
in  March  and  Simon  (1958)  and  Newell  and  Simon  (1972)  ,  the  idea  that 
decision  makers  knowing  they  cannot  effectively  process  additional 
information  choose  to  use  simple  decision  rules  such  as  choosing  the  first- 
found  alternative  that  meets  the  minimum  constraints..  While  not  denying  the 
merits  or  importance  of  this  explanation,  we  note  that  organizational 
participants,  particularly  managers,  have  available  considerably  more 
information  processing  resources  than  do  unsupported  individuals,  resources 
such  as  staffs,  computers,  organizational  memories,  and  experienced  peers 
and  superordinates.  Rather  than  inate  cognitive  limitations,  we  believe 
that  the  apparently  less  than  appropriate  level  of  search  is  at  least  as 
well  explained  by  (1)  the  psychological  cost  associated  with  the  tension  of 
an  unsolved  problem  and  (2)  the  real  costs  of  not  attending  to  the  other 
competing  demands. 

Another  form  of  apparently  less  than  totally  rational  search  behavior 
is  the  propensity  for  individuals  to  seek  more  accessible  information  rathe’ 
than  higher  quality  information  (O'Reilly,  1982;  Culnan,  1983).  This 
behavior,  too,  can  be  at  least  partly  explained  by  the  need  to  save  time  and 
effort  in  one  task  (seeking  information)  so  that  other  tasks  may  be 
attended . 

Although  only  minimally  explored  in  the  literature,  in  many  instances 
individuals  seek  out  and  acquire  information  even  when  they  are  not  solving 
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or  anticipating  a  specific  problem.  Whether  this  i£.  rational  is  a  matter  of 
how  broadly  one  defines  rational.  Two  organizational  realities  drive  this 
tendency  to  create  a  denser  or  richer  information  environment.  One  of  these 
is  politics;  the  other  is  preparation. 

Information  acquisition  unrelated  to  a  focal  problem.  In  many 
situations,  there  are  differences  of  opinion  among  the  parties  involved 
about  which  is  the  best  course  of  action  to  follow.  When  this  occurs,  it 
often  results  in  the  search  for  information  that  will  persuade  the  dissident 
party  or  the  arbitrator  to  accept  the  proposed  solution  and  perhaps  to 
cooperate  in  its  implementation  (c  .f . ,  Patchen,  1974,  p.  206,  and  Sabatier, 
1978,  p.  400).  Some  of  this  information  may  be  closely  related  to  the  focal 
problem.  For  example,  it  may  concern  the  nature  of  the  dissident's 
preferences  for  the  alternative  solutions,  as  contrasted  with  the 
preferences  that  the  primary  decision  maker  thought  were  operating  (see 
Balke,  Hammond  and  Meyer,  1973,  f or  an  excellent  example  of  the  need  for  and 
possible  use  of  such  information).  On  the  other  hand,  seme  of  the  sought- 
after  information  may  be  quite  unrelated  to  the  focal  problem.  For  example, 
it  may  concern  the  nature  of  the  side  payments  or  threats  that  may  be  useful 
for  gaining  cooperation.  In  organizational  settings,  decision  makers  must 
frequently  legitimate  decisions  to  others.  Sabatier  (1978)  discusses  this 
point  at  some  length  and  notes  a  nunber  of  field  studies  of  organizational 
decision  making  in  which  information  was  sought  for  the  explicit  purpose  of 
legitimating  decisions  reached  on  other  grounds.  The  need  to  legitimate 
decisions  to  others  often  causes  organizational  members  to  search  for  more 
information  than  is  necessary  to  solve  the  focal  problem.  This  fact  may  be 
a  partial  explanation  for  the  oft-repeated  observation  that  decision  makers 
acquire  "too  much"  information  (O'Reilly  and  Pondy,  1979;  Connolly,  1980). 


Organizational  members  seek  information  not  only  to  fulfill  explicit 
organizational  requirements,  such  as  solving  problems  or  fulfilling  assigned 
tasks,  and  to  deal  with  organizational  politics,  but  also  to  fulfill  the 
felt  need  to  develop  personal  information  banks.  Some  of  the  search 
for  information  observed  in  organizational  settings  is  undertaken  by 
individuals  seeking  to  develop  or  maintain  a  better  understanding  of  their 
work  environments.  Example  behaviors  include  reading  company  newsletters  or 
technical  journals  and  attending  conventions  or  industry  "shows."  For  some 
people,  e.g.,  research  personnel,  this  may  be  a  major  time-consuming 
behavior . 

While  the  information  thus  obtained  may  result  in  the  eventual 
fulfillment  of  organizational  goals,  it  is  obtained  for  the  collector 
himself,  or  herself,  rather  than  for  the  direct  use  of  other  units. 

For  example,  many  officials  regularly  scan  certain  data  sources  (such 
as  The  Wall  Street  Journal  or  Aviation  Week)  without  any  prior  idea  of 
exactly  what  type  of  information  they  are  seeking  or  will  find.  They 
do  this  not  because  they  are  dissatisfied,  but  because  past  experience 
teaches  them  that  new  developments  are  constantly  occurring  that  might 
affect  their  present  level  of  satisfaction  (Downs,  1966,  p.  169). 

A  related  idea  is  that: 

It  is  not  always  clear  what  information  will  be  needed  or  when  it  might 
be  useful.  Hence,  the  nature  of  the  job  might  require  incumbents  to 
gather  large  amounts  of  information  with  the  possibility  that  a  portion 
of  it  might  be  useful  at  some  future  time.  This  may  result  in  an 
effort  to  ask  for  more  information  than  is  strictly  needed  in  an  effort 
to  avoid  mistakes  and  reduce  uncertainty  (O'Reilly,  1980:  692). 

It  may  be  that  organizational  members  develop  information  banks  in 

order  to  increase  their  influence  or  power.  Certainly  the  literature 

suggests  that  there  is  a  strong  association  between  physical  control  over 

information  and  power  or  influence  (Mechanic,  1962;  Pettigrew,  1973; 

Spekman,  1979;  Jemison,  1979)  and  also  between  uncertainty  absorption  and 

power  (Ritti  and  Goldner,  1967;  Hickson,  Hinings,  Lee,  Schneck,  and 

Pennings,  1971).  On  the  other  hand,  intuitively  appealing  as  the  idea  may 


be,  there  seems  to  be  little  or  no  empirical  evidence  that  organi zational 
members  or  units  search  for  ;.nf ormation  in  order  to  acquire  power  without 
respect  to  a  particular  decision  situation  (but  see  Rein  and  White,  1977). 

Information  overload.  Ac  the  outset  we  must  distinguish  between 
information  overload  and  work  overload.  We  define  information  overload  as 
the  condition  where  the  amount  of  data  that  a  person  must  process  within  a 
given  time  interval  is  more  than  the  person  can  process  within  that  time 
interval.  Information  overload  is  only  one  component  of  a  manager's  total 
workload.  For  example,  of  Mintzberg's  ten  managerial  roles,  only  the 
monitor,  disturbance  handler,  resource  allocator,  and  negotiator  roles  would 
be  likely  to  impose  heavy  information  processing  loads.  Further,  with 
regard  to  the  latter  three  roles,  the  workload  is  often  more  a  matter  of 
acquiring  information  rather  than  processing  it;  there  are  decision  routines 
and  scripts  in  place  that  generate  decisions  whenever  the  required 
information  becomes  available.  Thus,  while  managers  may  encounter  work 
overload  and  even  decision  making  overload,  these  facts  do  not  mean  that 
managers  encounter  inf ormation  overload. 

If  a  manager  had  an  extremely  dense  or  equivocal  information 
environment,  would  he  or  she  suffer  the  performance  decrements  generally 
associated  with  information  overload?  The  answer  to  this  question  is,  of 
course,  affirmative,  since  all  living  systems  suffer  performance  decrements 
if  the  environmentally  imposed  information  processing  requirements  are 
sufficiently  great  (Driver  and  Streuf  ert ,  1969;  Miller,  1978).  Having  this 
question  and  its  answer  out  of  the  way  sharpens  the  thrust  of  the  next 
question. 

Are  the  information  environnents  of  managers  so  dense  or  equivocal  that 
performance  decrements  are  typical?  There  are  three  reasons  for  our 


qualified  "no"  to  this  question.  One  is  that  the  work  of  Mintzberg  (1975), 
Kurke  and  Aldrich  (198x),  and  Stewart,  Smith,  Blake,  and  Wingate  (1980) 
makes  clear  that  managers  control  the  density  of  their  information 
environment  to  a  considerable  extent.  While  the  information  environments 
are  very  dense,  it  seems  they  ar  so  because  the  managers  seek  out  the 
information  that  makes  them  so,  and  we  assume  that  managers  generally  avoid 
acquiring  information  at  such  a  rate  that  it  is  debilitating  (but  see 
O'Reilly's  speculation  to  the  contrary,  1980,  p.  686). 

A  second  reason  we  believe  information  overload  to  be  atypical  is  that 
managers  have  a  variety  of  human  resources  for  reducing  the  equivocality  of 
their  information  envirorments .  Staffs,  peers,  and  superordinates  are 
plentiful  and  we  believe  are  used  with  great  frequency  to  aid  managers  in 
interpreting  events  and  messages.  While  equivocality  may  not  be  eliminated, 
and  so  managerial  choices  may  still  be  less  than  optimal,  the  lack  of 
optimality  is  more  a  function  of  the  inherent  equivocality  in  the  situation 
than  it  is  a  function  of  the  flow  rate  of  the  incoming  data.  This  is 
especially  true  given  our  third  and  next  reason  for  not  believing 
information  overload  to  be  characteristic  of  managers'  information 
environments. 

Managers  are  undoubtedly  prone  to  the  same  information  processing 
biases  (Tversky  and  Kahneman,  1974;  Sage,  1 9xx )  that  affect  other  humans. 

But  as  Connolly  (1980)  and  Hogarth  (1981)  note,  these  are  often  not  as 
debilitating  in  environments  where  time  is  available  to  reduce  uncertainty 
and  ambiguity  through  cogitation,  experimentation,  advice  seeking,  and  other 
common  behaviors.  The  question  is,  do  decision  situations  where  the  density 
or  equivocality  of  the  information  envirorment  are  high  generally  require 
fast  action?  We  think  not.  Except  for  crises  which  by  definition  are 


atypical  (and  do  not  necessarily  involve  information  overload),  most 
important  decisions  in  organizations  take  many  months  or  even  years  to 
complete  (Witte,  1972;  Hah  and  Lindquist,  1975;  Mintzberg,  Raisinghani  and 
Theoret,  1976) — thus  the  rate  at  which  uncertainty  and  equivocality  must  be 
reduced  is  not  great.  Even  in  decision  situations  requiring  resolution  in  a 
matter  of  days,  information  overload  would  seem  to  us  to  be  less  a  problem 
than  information  insufficiency. 

We  have  argued  here  that  the  arrival  rate  of  data  is  not  a  serious 
problem  for  managers,  that  managers  do  not  suffer  from  information  overload 
so  much  as  they  suffer  frcm  information  insufficiency  or  fran  work  overloadl 
more  broadly  defined.  We  are  not  certain  of  our  conclusions,  however,  and 
are  curious  about  the  nature  and  antecedents  of  the  possible  exceptions.  We 
note  that  today  as  in  1980,  "almost  no  research  has  been  conducted  on 
information  overload  and  underload  of  individuals  in  organizational 
settings"  (O'Reilly,  1980:  685). 

5.  0  Summary  and  Research  Needs 

This  chapter  has  delineated  the  state  of  knowledge  about  information 
environments.  The  fact  that  other  authors  would  have  addressed  subtopics 
different  frcm  the  ones  we  addressed  is  not  surprising;  such  is  the  nature 
of  reviews.  Differences  in  the  foci  or  boundaries  of  reviews,  however,  are 
especially  likely  when  the  primary  topic  of  interest  has  no  widely  accepted 
definition.  This  fact  introduces  the  need  for  research  into  the  nature  of 
the  information  environment  construct.  The  following  issues  seem  worth 
investigating . 

(1)  The  construct  of  information  environment  as  that  which  is  sensed  is 
intermediate  between  the  construct  of  the  actual  physical  environment  and 


the  perceived  environment .  In  the  context  of  organizational  communications, 
is  the  construct  necessary?  Under  which  conditions  might  we  be  able  to 
ignore  it  and  when  can  we  not  safely  ignore  it? 

(2)  In  this  chapter  we  have  suggested  density  and  interpretability  as 
useful  properties  to  assign  to  the  information  environment  construct, 
recognizing  that  interpretability  is  also  dependent  upon  properties  of  the 
person  whose  information  environment  we  are  considering.  What  are  useful 
properties  of  the  construct? 

(3)  The  chapter  was  structured  using  a  hierarchical  typology  of 
information  environments,  dealing  with  the  organization's  external  and 
internal  information  environments  and  the  organizational  members'  personal 
information  environments.  This  structure  seemed  useful,  but  what 
typological  structure  would  be  more  generally  useful?  Even  in  the  chapter, 
this  structure  was  not  totally  satisfactory,  as  we  will  point  out  when  we 
examine  research  needs  within  the  three  hierarchical  categories. 

Let  us  turn  to  the  research  needs  concerning  the  external  information 
environment.  It  seems  that  the  role  of  organizational  communications  as  a 
process  through  which  the  external  information  environment  is  created  could 
be  sharpened  if  the  several  relevant  literature  were  looked  at 
simultaneously  and  an  integrative  theoretical  model  developed.  As  examples, 
the  literatures  on  technology  transfer  across  organizations,  an  industrial 
intelligence,  and  on  networks  of  professionals  may  well  have  common  threads 
or  linkages  that  could  lead  to  a  rich  integrative  theory  concerning  the  role 
of  communication  In  creating  external  information  environments.  Further, 
none  of  these  literatures  is  by  itself  composed  of  a  large  number  of 
empirical  studies,  so  there  is  room  for  empirical  research  as  well  as  a  need 
for  conceptual  integration. 


When  discussing  the  organization's  external  information  environment  we 
noted  that  the  construct  of  perceived  environmental  uncertainty  could  be 
regarded  as  either  an  estimate  of  seme  objective  property  of  the  environment 
or  as  a  personal  affective  response  to  the  environment.  We  believe  this 
distinction  deserves  further  exploration.  It  may  be,  for  example,  that  if 
the  empirical  literature  on  PEU  were  segmented  according  to  which  of  the  two 
subconstructs  was  used,  the  literature  would  be  less  ambiguous  ness  and  we 
would  learn  more  than  we  have.  This  would  be  especially  true  if  meta¬ 
analysis  could  be  used  to  aggregate  the  results  of  the  studies  within  the 
two  literature  segments  separately. 

We  introduced  two  topics,  (1)  perceived  environmental  uncertainty  and 
(2)  communication  as  a  process  by  which  external  information  environments 
are  created,  in  the  context  of  external  information  environments.  Clearly 
they  could  have  been  introduced  in  the  context  of  personal  information 
environments  (especially  of  top-level  managers)  as  well.  This  highlights  an 
imperfection  in  the  hierarchical  typology  of  information  environments  used 
here. 

Turning  to  the  internal  information  environment,  we  see  two  principal 
research  needs.  One  concerns  the  routing  of  work-related  messages.  How  can 
individuals,  especially  boundary  spanners,  be  helped  to  make  wise  decisions 
about  to  whom  to  communicate  specific  items  of  information?  We  noted 
earlier  a  number  of  situational  variables  that  do  and  probably  should  impact 
routing  decisions,  but  whether  these  variables  will  have  an  appropriate 
effect  depends  on  whether  the  potential  sender  "knows  the  situation",  knows 
for  example  the  information  needs  of  potential  receivers.  Very  little 
research  has  been  directed  at  how  potential  communicators  can  be  helped  to 
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make  wise  decisions  about  the  routing,  packaging,  and  timing  of  specific 
messages . 

The  second  research  need  associated  with  internal  information 
environments  is  broad  and  not  easily  defined.  The  literature  relating  to 
the  logistics  perspective  is  fairly  mature  and  informative  concerning  how 
information  is  acquired  and  distributed,  but  we  know  little  about  the 
processes  through  which  it  is  interpreted.  We  need  to  learn  more  about  how 
interpretation  takes  place  in  organizational  contexts,  and  how  it  might  be 
added.  These  are  important  and  large  voids  in  our  knowledge  of  a  key  role 
of  communication  in  organizations. 

Moving  on  to  the  context  of  personal  information  environments,  we  note 
again  the  paucity  of  field  research  concerning  information  search  and 
overload  as  consequences  and  also  as  determinants  of  personal  information 
environments.  This  seans  to  be  a  serious  problem,  as  the  larger  context 
within  which  an  inf ormat ion- related  issue  exists  is  undoubtedly  a 
determinant  of  both  search  and  overload  and  cannot  be  satisfactorily 
simulated  in  the  laboratory. 

Another  matter  that  deserves  attention  from  organization  communication 
researchers  is  the  relationship  between  the  newer  electronic  media 
information  interpretation.  Do  attributes  of  the  media,  such  as  its 


uni  dimensionality  and  even  its  speed  (relative  to  the  movement  of  written 
messages),  affect  the  quality  of  information  interpretation  either  by 


reducing  the  opportunity  or  propensity  for  cogitation  or  by  increasing  the 
opportunity  or  propensity  for  information  sharing?  Research  addressing  this 


question  fits  nicely  within  the  set  of  major  issues  examined  in  this 
chapter;  the  electronic  media  are  a  clearly  identifiable  means  of 


communicating  in  organizations,  their  unique  properties  have  a  relatively 


uninvestigated  impact  on  the  nature  of  the  information  environment  of  the 
message  receivers,  and  they  seem  to  pose  special  problems  and  opportunities 
with  regard  to  information  interpretation  as  this  is  affected  by  the  sharing 
of  information  content. 

Footnotes 

1.  In  this  chapter  we  use  the  term  information  in  its  everyday,  layperson 
sense  to  refer  to  symbols  and  other  stimuli  that  affect  our  awareness  of  our 
environments,  as  contrasted  with  its  technical  definition  as  a  measure  of 
uncertainty  (see  Shannon  and  Weaver,  1949).  Thus  one's  information 
environment  consists  of  that  which  is  sensed,  a  partial  representation  of 
one's  actual  environment  and  the  basis  from  which  one  creates  a  perceived 
environment . 

2.  For  purposes  of  edification,  we  have  made  a  sharp  distinction  between 
the  two  dominant  perspectives  on  organizational  environments,  the  resource- 
dependency  perspective  and  the  information  perspective.  While  much  of  the 
literature  on  external  organizational  environments  falls  clearly  into  one  or 
the  other  of  these  perspectives,  not  all  of  it  does.  Of  particular  interest 
is  the  literature  concerned  with  how  organizations  use  communications  to 
affect  their  environments,  and  thus  attain  a  favorable  resource  dependence 
relationship.  Examples  are  Miles's  study  of  the  tobacco  industry's  response 
to  the  findings  of  the  Surgeon  General  and  the  consequent  federal  regulation 
(Miles,  1982)  and  Walker  and  Van  de  Ven's  study  of  interorganizational 
coordination  among  child  care  and  health  organizations  faced  with  changes  in 
resource  availability  (Van  de  Ven  and  Walker,  1984). 

3.  When  the  probabilities  of  the  possible  states  are  near  zero  or  one, 
uncertainty  is  less  than  when  the  probabilities  are  more  uniformly 
distributed  across  the  states.  The  states  are  those  described  as  possible 


by  the  observer  and  the  probabilities  are,  of  course,  subjective  estimates 
reflecting  the  observer's  degree  of  belief  that  the  respective  environmental 
states  will  occur. 

4.  This  section  draws  heavily  on  Huber  (1982)  . 

5.  Linda  Trevino  provided  substantial  assistance  with  the  development  erf 
this  section. 

6.  Research  will  help  determine  the  relative  effectiveness  of  picture 
phones  and  video/teleconferencing  as  electronic  media  for  conveying  the 
meaning  of  verbal  messages  as  well  as  their  content,  i.e.,  as  media  for 
enhancing  information  interpretation. 

7.  In  her  recent  summary  of  sane  of  the  work  on  managerial  attention  and 
time  allocation,  Sproull  noted  that  "the  difficulty  with  such  general  labels 
(such  as  function  labels  or  role  labels)  is.  that  most  managerial  activity 
can  be  labeled  by  more  than  one  purpose  category;  hence,  assigning  single 
labels' if  misleading  (Sproull,  1984:  12). 


67 


Aldrich,  H.  1979.  Organizations  find  EngiwroodClUfs.  NJ:  Prentice  H;’*. 

Allan,  P.  1981.  Managers  at  Wcrfc:  A  Large-Scale  Study  cf  the  Managerial  Jco  :r.  He*1  City 
Government.  Acacemv  of  Management  Journal .  24:613-619. 


Allen.  T.  J.  &  Cohen.  S.  I.  1 969.  Information  Flow  in  Research  and  Development  LaccratoMes. 
Aamimstrat;ve  Science  Quarterly.  14:  12-19. 


Aquilar.F.J.  1967.  Scanning  the  Business  Environment.  New  York:  MacMillan. 

Asnby,  W  1 956.  An  Introduction  to  Cybernetics.  London:  Chapman  and  Hall ,  Ltd. 

Athanassiades,  J.  C.  1 973.  The  Distortion  of  Upward  Communication  in  Hierarchical  Organisations. 
Academy  of  Management  Journal.  16:  207-226. 


Bacharach,  S.  B.  &  Aiken,  M.  1977.  Cofftmunications  in  Administrative  Bureaucracies.  Academy  of 
Management  Journal.  20:  565-577. 

Barnlund,  D.  C.  &  Harland,  C.  1963.  Prepirsguity  end  Prestige  as  Determinants  of  Com-  .nication 
Networks.  Socicmetry.  26:  466-479. 

Blumer.H.  1962.  Society  as  Symbolic  Interaction.  In  Rose.  A.  M.  (Ed.).  Human  Behave-  and  Social 
Process.  Boston:  Houghton-Mifflin,  179-192. 


Bodensteiner,  W.D.  1970.  Information  Channel  Utilization  under  Varying  Research  and 
Development  Project  Conditions:  An  Aspect  of  Inter  -Organizational  Communication  Channel 
Usages.  Unpublished  doctoral  dissertation.  Austin,  TX:  The  University  of  Texas. 

Bourgeois,  L.  J.  III.  1985.  Strategic  Goals,  Perceived  Uncertainty,  and  Economic  Performance  in 
Volatile  Environments.  Academy  of  Management,  Journal .  28:  548-573. 

Bourgeois,  L.  J.  Ill ,  McAllister,  D.W.  and  Mitchell,  T.R.  1978.  The  Effects  of  Different 
Organizational  Environments  upon  Decision  and  Organizational  Structure.  Academy  of 
Management  Journal  ,21:  508-514. 


Brenner ,  M.  H.  &  Sigband,  N.  B.  1 973.  Organizational  Communication  -  An  Analysis  Based  on 
Empirical  Data.  Academy  of  Management  Journal .  16:  323-324. 

Brown,  J.  W.  &  Utter  back ,  J.  M.  1 985.  Uncertainty  and  Technical  Communication  De*terns. 
Management  .Science.  3:  301-31 1. 

Burns,  T.  &  Stalker,  G.  1961.  The  Meneoement  of  Innovation.  London:  Tavistock. 

Campbell,  D.  T.  1 958.  Systematic  Error  on  the  Part  of  Human  Links  in  Communication  Systems. 
Information  and  Control.  1:  334-369. 


Carter,  N.M.  1 984.  Computerization  as  a  Predominant  Tecnnoiccy:  its  Influence  or,  -f  structure  c; 
Newspaoer  Organizations.  Academy  of  Manaceroent  Journal .  27:  247-270. 

Carter ,  ft.  K.  1971.  Clients'  Resistance  to  Negative  F inclines  and  the  Latent  Conservative  Function  of 
Evaluation  Studies.  American  Sociologist.  6:118-1 24. 

Cohen,  A.  R.  1958.  Upward  Communication  in  Experimentally  Created  Hierarchies.  Human 
Relations.  18:  41-53. 

Collins,  8. E. &Guetzkow,  H.A.  1964.  A  Social  Psychology  of  Group  Processes  for  Decision  xy-s 
New  York:  Wiley. 

Conrath,  D.  W.  1 973.  Communications  Environment  and  Its  Relationship  to  Organizational 
Structure.  Management  Science.  20:  586-603. 

Culnan,  M.J.  1 983.  Environmental  Scanning:  The  Effects  of  Task  Complexity  and  Source 
Accessibility  on  Information  Gathering  Behavior.  Decision  Science^.  14:  194-206. 

Cummings,  L.  L.  &  Harnett,  D.  L.  1980.  Bargaining  Behavior:  An  international  Study  -custon,  TX: 
Dame  Publications. 


Cyert.R.  M.&  March,  J.G.  1963. 
Prentice-Hall 


:irm.  Englewood  Cliffs.  Ny: 


Daft,  R.L.  1986. 


jition.  Indianapolis,  IN:  West. 


Daft,  R.L.  &  Huber ,  G.P.  1 986.  Organizational  Learning:  Two  Perspectives  and  an  Integration.  In 
Bacharach.S.  and  Tomasso.N.  ( Eds.) .  Research  in  the  Sociology  of  Organizations.  Yo:.  5. 

Daft,  R.L.  &  Lengel ,  R.H.  1 983.  Information  Richness:  A  New  Approach  to  Managerial  Information 
Processing  and  Organizational  Design,  in  Straw,  B.  and  Cummings,  L.L.  (Eds  ),  Research  in 
Organizational  Behavior.  Greenwich,  CT:  JAI  Press,  191-233. 

Daft,  R.L.  &.  Lengel ,  R.H.  1 986.  Organizational  Information  Requirements,  Media  Richness,  and 
Structural  Design.  Management  Science.  32:  IN  PRESS. 

Daft,  R.L.  &  Wigginton,  J.C.  1979.  Language  and  Organization.  Management  Review.  4:  179-191. 

Daft,  R.L.  &  Weick,  K.E.  1 984.  Toward  a  Model  of  Organizations  as  Interpretation  Systems. 
Academy  of  Management  Review.  9:  284-295. 


Davis,  K.  1953.  A  Method  of  Studying  Communication  Patterns  in  Organizations.  Personns 
Psychology.  301-312. 


Dearborn,  D.  C.  &  Simon.  HA  1956.  Selective  Perceotion:  A  Note  on  the  Departmental 


'certifications  ct  executives,  ccs-cmeirv.  2:"  -0-  4-. 


X  u  Cai  -j.  J. 

sr.erV, 


ioierce 


29:  52-72. 


ww*  •  itowUv*  i 


,  2Sk  -  rv; 


''„TPCC 


i  vn.Tc: 


'Crr 


owr.sy,  H.  K.,  Heilnege:,  D.,  et.  al. 
uncertainty  variability.  Human  g 


1977.  Individual  Characteristics  as  Sources  of  Perceives 
stations,  30:  *  6 !  -  !  74. 


Downey.  H.  K. ,  Hellriegel .  D.  H. ,  &  Slocum .  J.  W.  1975.  Uncertainty:  Measures,  Research  anc 
Sources- of  Variation.  Academy  of  Management  Journal .  16:562-575. 

Downs,  A.  1966.  inside  5 uraaucrarv.  Boston,  MA  Little  Brown. 

Driver,  M.  J.  &$teufert,  S.  1969.  Integrative  Compl&tity:  An  Approach  to  Individuals  ana  Croups 
as  Information  Processing  Systems.  Administrative  Science  Quarterly.  14:  272-285. 

Duncan,  R.  1 972.  Characteristics  of  Organisational  Environments  and  Perceived  Environmental 
Uncertainty.  Administrative  Science  ftjarlerlv.  17:  313-327. 

Duncan,  R.  B.  1 973.  Multiple  Decision-Making  Structures  in  Adapting  to  Environmental 
Uncertainty.  Human  Relations.  26:  273-291. 

Duncan,  R.B.  1974.  Modifications  in  Lesion  Structure  in  Adapting  to  the  Environment:  Some 
Implications  for  Organisational  Lear nine.  Escisfert  Sciences.  5:  122-142. 

Emery,  F.  &  Trist,  E.  1 965.  The  Causal  Texture  of  Organisational  Environment.  Human  Relations, 
18:21-32. 

Farace,  R.B.,  Monge,  P.  R.,& Russell,  H.M.  1 977.  Communicating  and  Oroanizino.  Reading,  MA: 
Addison- Wesley. 

Fayol.H.  1949.  General  and  Industrial  Administration.  London:  Sir  Isaac  Pitman  &  Sons,  Ltd. 

Feldman,  M. &March,J.  1981.  information  in  Organizations  as  Signal  and  Symbol.  Administrative 
Science  Quarterly.  26:  171-1 86. 

Ference,  T.  P.  1 970.  Organizational  Ccsisinunications  Systems  and  the  Decision  Process. 

Management  Science.  17:  B83-B96. 

Frost,  P.J.  (Ed)  1985.  Special  Issue:  Orgsjiizsilicrssl  Symbolism.  Journal  of  Management.  11. 

Galbraith,  J.  R.  1977.  Organization  Design.  Reading,  MA:  Addison- Wesley. 

Galbraith,  J.R.  1973.  Desianino  Comdex  Organizations .  Reading.  MA:  Addison-Wesley. 

Gerstenfeld,  A.  &.  Berger,  P.  1 980.  An  Analysis  of  Utilization  Differences  for  Scientific  3nd 
Technical  Information.  Management  Science.  26:  165-179. 


70 


Gifford,  w.  E. ,  Bobbitt,  H.  R.  and  Slocum .  J.  w  ,  Jr  '  ??v.  Messsge  Chsractersiics  ana  Perceoticns 


453- 


Goidhsr,  J  D. ,  Bragaw,  L  K.  &  Schwartz,  J.  J.  1 976.  Information  Flows,  Management  Styles,  and 
Tecr.nolcaicsi  !nnov3ticn  lEEE^rsns.  Enc!.n.56r,ncM3P.^3SfT^6r:i.  £r*1  - 23. 


Gorcon,  L.  A.  &  Narayanan,  V.  K.  1 984.  Management  Accounting  Systems,  Perceived  Environmental 
Uncertainty  and  Organization  Structure:  An  Empirical  investigation.  Accounting.  Organizations 
&,  Society .  9:33-47. 

Gore,  W.  J.  1956.  Administrative  Decision-Making  in  Federal  Field  Offices.  Public  Administrative 
Review.  16:  281-291. 


Gray,  B. ,  Bcugon,  M.G.  and  Donnellon,  A.  !  985.  Organizations  as  Constructions  and  Destructions  of 
Meaning.  Journal  of  Management.  1 1:  83-98. 

Gulick,  L.  1 937.  Notes  on  the  theory  of  organization.  In  Gulick,  L.  and  Urwich,  L.  (Eds.),  Papers  on 
the  Science  of  Administration.  New  York.:  Columbia  University  Press,  3-45. 

Han,  C.  &  Lindquist,  R.M.  1 975.  The  1 952  Steel  Seizure  Revisted:  A  Systematic  Study  in 
Presidential  Decision  Making.  Administrative  Science  Quarterly.  20:  587-605. 

Hambrick,  D.  C.  1 982.  Environmental  Scanning  and  Organizational  Strategy.  Stateoic  Management 
Journal .  3:  159-174. 

Hemphill,  J.  K.  1960.  Dimensions  of  Executive  Positions.  Columbus.  OH:  Ohio  State  University, 
Bureau  of  Business  Research. 

Huber ,  G.  P. ,  O'Connell ,  M.  J. ,  and  Cummings,  L.  L.  1 975.  Perceived  Environmental  Uncertainty  - 
Effect  of  Information  and  Structure.  Academy  of  Management  Journal.  18:725-740. 

Huber, G.P.  1984a.  The  Nature  and  Design  of  Post-  Industrial  Organizations.  Management  Science. 
30:923-951. 

Huber,  G.P.  1 982.  Organizational  Information  Systems:  Determinants  of  Their  Performance  and 
Behavior.  Management  Science.  28: 1 55- 1 55. 

Jain.H.  C.  1973.  Suoervlsory  Communication  and  Performance  in  Urban  Hosoitals.  J.  Comm  ,  23: 
103-117. 

Javidan,  M.  1 984.  The  Impact  of  Environmental  Uncertainty  on  Long-Range  Planning  Practices  of 
the  U.S.  Savings  and  Loan  Industry.  Strategic  Management  Journal .  5:  38 1-392. 

Jemison.D.B.  1979.  Strategic  Decision  Making  Influence  in  Boundary  Spanning  Roles.  Academy  of 
Management  Proceedings.  118-1 22. 

Kaufman,  H.  1973.  Administrative  Feedback.  Washington.  D.C.:  The  Brookings  Institute. 


r»A 


Kiesler,  5. .  Siece; .  J.  &  McGuire.  T.  W.  196-C?).  3. 
Communication.  American  ^svchoiomst. 


/ai  ^svcno-cmca:  Aspects  oi  •vcmcuier- Meets 


Kiesler.S.  &Sprou 


’982.  Managerial  Resoonses  to  Changing  Environments:  Perspectives  on 


Pros  Ism  Sensing  from  Social  Cognition.  Administrative  Sciences  Quarters/.  27:  5J5-i 


rj. 


Kleboa.  J.  M.  &  Dwyer  F.  R.  1981.  Environmental  impact  on  Purcnase  Decision  Structure.  Journal 
of  purchasinc  S<  Material  Management.  19:  30-36. 


Kurke,  L.  5.  &  Aldrich,  H.  B.  1983.  Mintzberg  was  Right!:  A  Replication  and  Extension  of  the 
Nature  of  Managerial  Work.  Management  Science.  29:  975-984. 

Lawrence.  P.,  &  Lorsch,  J.  1967.  Organization  and  Environment.  Homewood.  IL:  Irwin. 

LePlePici,  H.  &  Salancik.  G.  1981.  Effect  of  Environmental  Uncertainty  on  Information  and  Decision 
Processes  in  Banxs.  Administrative  Science  Quarterly,  26:  578-596. 

Leifer .  R.  &  Huber .  G.  P.  1 977.  Relations  among  Perceived  Environmental  Uncertainty. 
Organization  Structure,  and  Boundary  Soannlno  Behavior.  22:  235-247. 

Lengel.R.  H.  1983.  Managerial  Information  Processing  and  Communication- Media  Source  Selection 
Behavior.  Unpublished  doctoral  dissertation,  Texas  A&M  University,  College  Station.  TX. 

Lorenzi,  P.,Sims,  H.  P.,&51xum,\J.  W.,vJr.  1981.  Perceived  Environmental  Uncertainty.  An 
Individual  or  Environmental  Attribute?  Journal  of  Management.  7:  27-41. 

Mahoney,  T.  A.,  Jerdee,  T.  H.,  &. Carroll,  S.  J.  The  Job(s)  of  Management.  Industrial  Relations. 
4:97-1 10. 


March,  J.  G.  &  Simon,  H.A.  1 958.  Organizations,  New  York:  Wiley. 

Marshall,  J.  &  Stewart,  R.  1981.  Managers' Job  Perceptions.  Part  II:  Opportunities  for,  and 
Attitudes  to,  Choice.  Journal  of  Management  Studies.  18:  263-275. 

McCleary.R.  1977.  How  Parole  Officers  Use  Records.  Social  Problems.  24:  576-589. 

Meherabian,  A.  1971.  Silent  Message-,  Belmont,  CA:  Wadsworth. 

Meier.  R.  L.  1963.  Communications  Overload:  Proposals  from  the  Study  of  a  University  Library. 
Administrative  Science  Quarterly.  4:  521-544. 

Miles,  R.E.&  Snow,  C.C.  1978.  Organizational  Stratecrv.  Structure,  and  Process.  New  York: 
McGraw-Hill. 

Miles,  R.  E.,  Snow.C.  C.,  Meyer  A.  &  Coleman,  H.  Organizational  Strategy,  Structure  and  Process. 
Academy  of  Management  Review .  3:  546-562. 


M.ntioerg,  ,-i.  '.97; 


Mjntzoerg,  H.  1973.  The  Nature  of  Manager w?r L ■  NewYcrtc.  Harper  &  Row. 


Mintzoerg,  H. ,  Rais-nchani ,  D. ,  &  Theeret.A.  \  976.  The  Structure  of  'Unstructured'  Decision 
Processes.  Administrative  Science  Quarterly,  21:  2,i6-275. 


NeiSuitt.J.  1932.  Megatrends.  New  York:  Warner  3 coxs. 

Nealey,  S.M.  &  Fiedler,  F.E.  1963.  Leadership  Functions  of  Middle  Managers.  Phycnoiogical 
Bulletin.  70;  313-329. 

Newell,  A.  &  Simon,  H.  A.  1972.  Human  Problem  Solving.  Englewood  Cliffs,  N.  J.:  Prentice-Hell, 
Inc. 


Nie,  N.  H.,  Hull ,  C.  H.,  Jenkins,  J.  G.,  Steinbrenner,  K.,  &  Bent,  D.  H.  1975.  Statistical  Package  for 
the  Sccja]  Sciences.  2nd  edition.  New  York:  McGraw-Hill. 

O'Reilly,  C.  A.  1 982.  Variations  in  Decision  Makers'  Use  of  Information  Sources:  The  Impact  of 
Quality  and  Accessibility  of  Information.  Academy  of  Management  Journal ,  25:  756-77 1 

O'Reilly,  C.  A.  1978.  The  Intentional  Distortion  of  Information  in  Organizational  Communication:  A 
LaboratoryandFieldApproach.  Human  Relations.  51:  173-193. 

O'Reiily,  C.  A.  &  Pondy.  L.  1980.  Organizational  Communication.  In  Kerr.  S.  (Ed.) .Organizational 

,  Behavior.  Columbus,  OH:  Grid. 

O'Reilly,  C.  A.  &  Roberts,  K.  1974.  Information  Filtration  in  Organizations:  Three  Experiments. 
Organizational  Behavior  and  Human  Performance.  1 1;  153-265. 

O'Reilly,  C.A.  1 980.  Individuals  and  Information  Overload  in  Organizations:  Is  More  Necessarily 
Better?  Academy  of  Management  Journal .  23:  684-696. 

Paolillo,  J.  G.  P.  1981.  Manager's  Self  Assessments  of  Managerial  Roles:  The  Influence  of 
Hierarchical  Level.  Journal  of  Management ,  7:  43-52. 

Pavatt.C.  M.  &Lau,A.  W.  1983.  Managerial  Work:  The  Influence  of  Hierarchical  Level  and 
Functional  Specialty.  Academy  of  Management  Journal ,  26:  1 70- 1 77. 

Pettigrew,  A.  M.  1977,  Strategy  Formulation  as  a  Political  Process.  International  Studies  of 
Management  and  Organization.  7:  78-87. 

Pettigrew,  A. M.  1973.  The  Politics  of  Organizational  Decision- Making.  London:  Tavistock. 

Pfeffer.J.  1980.  Power  in  Organizations.  Marshfield,  MA:  Pitman. 


6  i 


73 


f  \kt  V  Q  !*•  i**  LI  1  0“?<  '  r.  '*'-»»»<*&•*.  1^5**  a  A  A-**  -A  ‘"V  ••*  AA**  *•  V  ^  '  \ 

“  KJi  tCi  ,  L-  » t  .  ^  f>UJC.  U|  !\.  n.  I  >  I  V-  WUIIMiUi  l  lUgUi^i  I  ill  VI  I  I»_*|V.  IWI'C*.  lit  */  ui  .i  lv  .  k.C  .  *  * .  u  V.  » 

-f  ' HG'J?4**'?!  a^.r  rrn^ar'-iT'ops'  Z‘ G',/r~'.rt'.r~y,t  f  :!  ^ap-*  Mr|Ja" ’y 

<“'*■'  i  ’  ■  P1*.  £*“:**'  •  —  n  ^  Cl". ;  1  i  r,  '  -  '  n*'  C  ^  C  "  •’**  ;r5f'2'"  Or*  »  *  *  •  a  ’ 

*  ww\U  ,  i  .  t  ?  I  v,  i  I  tCw‘i  *  *«  i  vCui  Wit.  UCi  luf  iui  vj  1  itltyi  iwwvluiit-  Ubui  -  i'ji  •■/;  •■-! «'?•»•>  •.  ,‘.W» 


wO-0f. 

Putnam ,  L.  L.  &.  Pacanowsky,  M.  E.  1 983.  Communications  and  Organizations:  An  [ntsrcrgttve 
Asorcacr.  Beverly  Hills,  CA:  Sage. 

Dutnam,L.  L.  1983.  The  Interpretive  Perspective:  An  Alternative  to  Funciicnaiism.  In  Putnam,  L. 
L.  and  Pecanowskv,  M.E.  (Eos.).  Communication  and  Organization:  An  Interpretive  Aoproacn. 
Beverly  Hills,  CA:  Sage  Publications,  31-54. 

Read,  W.  M.  1 962.  Upward  Communication  in  Industrial  Hierarchies.  Human  Relations.  15:3-1 5. 

Roberts,  K.  H.  &  O'Reilly,  C.  A.  1974.  Failures  in  Upward  Communication  in  Organizations:  Three 
Possible  Culprits.  Academy  of  Management  Journal .  17:205-215. 

Rosen,  S.  &.  Tesser,  A.  1 970.  On  Reluctance  to  Communicate  Undesirable  Information:  the  MUM 
Effect.  Scclometry.  33. 

Rosen,  S.,  Johnson,  R.D.,  Johnson,  M.J.  &.  Tesser,  A.  1973.  The  Interactive  Effects  of  News  Valence 
and  Attraction  on  Communications  Behavior.  J.  Personality  Social  Psvch..  28:  298-300. 

Sabatier,  P.  1978.  The  Acquisition  and  Utilization  of  Technical  Information  by  Administrative 
Agencies.  Administrative  Science  Quarterly.  23:  396-417. 

Schwab,  R.C.,  Ungson,  6.R.  &  Brown,  W.B.  1985.  Redefining  the  Boundary  Spanning- Environment 
Relationship.  Journal  of  Management.  11:75-86. 

Shields,  M.D.  1983.  Effects  of  Information  Supply  and  Demand  on  Judgment  Accuracy:  Evidence 
from  Corporate  Managers.  The  Accounting  Review.  LYI 1 1:284- 303. 

Simon,  H.  A.  1974.  How  Big  is  a  Chunk?  Science.  185:482-488. 

Simon,  H.A.  1 973.  Applying  Information  Technolog/  to  Organization  Design.  Public  Administration 
Review.  268-278. 

Simon,  H.A.  1971.  Designing  Organizations  for  an  Information  Rich  World.  In  Greenberger,  M. 
(El),  Computers,  Communications,  and  Public  Interest.  Baltimore,  MD:  Johns  Hopkins  Press. 

Smircich.L  Implications  for  Management  Theory,  in  Putnam,  L.L.  andPecanowsky,  M.E.  (Eds.), 
Communication  and  Organizations:  An  Interpretive  Approach.  Beverly  Hills,  CA:  Sage 
Publications. 

Smircich,  L.  &  Stubbart,  C.  1985.  Strategic  Management  in  an  Enacted  World.  Academy  of 
Management  Review.  10:  724-736. 


62 


( 


74 


Snyc-er,  N.  &  Glueck.  W.  F.  1 980  How  Managers  Plan  --  The  Analysis  of  Managers  Acvvit 

!  f'r-r  Jart'-a  OTa-fvpi-i  "  7H-7A 

Soe<Mian.  R.  E.  1 975.  Infuenca  3r,c  infer  nation-  An  Exc'crr.crv  investigation  of  **e  Eour, 
Role  Person's  Basis  of  Power,  academy  of  Management  Journal ,  22:  1 0^-  i  1 7. 

Sorcuil,  L.  &  Kiesler,  S.  Reducing  Social  Centex*  Cues:  Electric  Mai:  in  Organizational 
Communication.  Management  Science  (forthcoming) 

Slaw,  3.  M.  1 985.  Spinning  of  Symoolism:  A  Brief  Note  on  the  Future  of  SymDoiism  in 
Organizational  Research.  Journal  of  Management.  11:  117-118. 

Stewart,  R.  1 982.  A  Mcde!  for  Understanding  Managerial  JoDs  and  Behavior.  Academy  Y 
Management  Review.  7:  7-13. 


les. 


Stewart,  R.  1976.  Contrast  In  Management:  A  Study  of  Different  Types  of  Managers' 
Demands  and  Choices.  Maidenhead,  Berkshire:  McGraw-Hill. 


s.  tneir 


Stryker ,  S.  &  Statham ,  A.  1985.  Symbolic  Interaction  and  Role  Theory.  In  Lindsay  •‘'ronson 
(Eds.).  New  Handbook  of  Social  Psychology.  Citv.  Publisher. 

Stubbart.C.  1982.  Are  Environmental  Scanning  Units  Effective?  Long  Range  Planning,  15: 
139-145. 

Sutton,  H.  S.  &  Porter,  L.  W.  1 968.  A  Study  of  the  Grapevine  in  Governmental  Organization. 
Personnel  Psychology.  2 1 :  223-230. 

Terreberry,  S.  1 968.  The  Evolution  of  Organizational  Environments.  Administrative  S-rence 
,  Quarterly,  12:  590-613. 

Thayer,  L.  1967.  Communication  and  Organization  Theory.  In  Dance.  F.E.X.  (Ed.).  Human 
Communication  Theory:  Original  Essavs.  New  York:  Holt,  Rinehart  and  Winston. 

Thompson,  J.  1967.  Organizations  in  Action.  New  York:  McGraw-Hill. 

Toffler.A.  1980.  The  Third  Wave.  New  York:  William  Morrow  &  Associates. 

Tornow,  w.  W.  &  Pinto,  P.  R.  The  Development  of  a  Managerial  Job  Taxonomy:  A  System  for 
Describing,  Classifying,  and  Evaluating  Executive  Positions.  Journal  of  Applied  Psychology.  6 1 : 
410-418. 

Tosi ,  H. ,  Aldag,  R. .  &  Storey,  R.  1 973.  On  the  Measurement  of  the  Environment:  An  Assessment  of 
the  Lawrence  and  lorsch  Environmental  Uncertainty  Scale.  Administrative  Science  Ouarteriv. 
18:  27-36. 


Tung,  R.  1 979.  Dimensions  of  Organizational  Environments:  An  Exploratory  Stud1/  of  Their  Impact 
in  Organizational  Structure.  Academy  of  Management  Journal.  22:  672-693. 


63 


M  ‘  1070^  \A/ riK4r^ta#‘'C*1'r'C  •arxi'l  Cstr.nr»i4  ^.*srrtmnrt«>'-itirtr  Cfr*ii^tfir*o  i  1AirtHAna^i/ 

i  Uvl  iiiiUM,  i  i.  w>  i  >  •  /u.  ifwi  K  vi  iw«  wwi  tv'kiW  sji  iu  vvvUi  *  I  v.  ' . .  --  . - 


WMlillViliWV.Vil  v/li  UWIVI  V.  i  '  VVIHIIi^ViiJf 

Analysis  Anrn gcerce  0»jsr*ef‘'|y .  2~  32-95. 

Tosncan,  !*!  1 97?b.  •mcact  of  Perceives  Environmental  'ar  anility  :r.  Patterns  of  YVcr:  Reiatec 

Communication.  Acacemv  of  Management  Jcim'ia1 . 22:  482-300. 

Tusnman,  M  L.  1 978.  Technical  Communication  m  Research  and  Development  Laboratories: 

Impact  of  Project  Worx  Characteristics.  Academy  of  ’Management  Journal ,  2 1 :  624-645. 

Tushman,  M.  L.  1977.  Communication  across  Organizational  Bouncaries:  Special  Boundary  Roies  in 
the  innnovation  Process.  Administration  Science  Quarterly.  22:  587-605. 

Tusnman,  m.  L.  &  Nadler,  D.  A.  1978.  Information  Processing  as  an  Integrating  Concept  in 
Organizational  Design.  Academy  of  Management  Review .  3:  613-624. 

Ullman,  J.  C.  &.  Huber,  G.  P.  1 973.  The  Local  Job  Bank  Program:  Performance.  Structure  and 
Directions.  Lexington,  MA:  Heath. 


Ulrich,  D.  &  Barney,  J.  1984.  Perspectives  in  Organizations:  Resource  Dependence,  Efficiency  and 
Population.  Academy  of  Management  Review .  9:  598-621. 


Watson,  D.  &  Bromberg,  B.  1965.  Power,  Communication  and  Position  Satisfaction.  J.  Personality 
Social  Psvch. .  2:  859-864. 

Weick.K.E.  1979a.  Cognitive  Processes  in  Organizations.  In  Staw.  B.M.  (Ed.).  Research  in 
Organizations.  Volume  1 , Greenwich, CT:  JAi  Press,  42. 

Weick.K.E.  1979b.  The  Social  Psychology' of  Organizing.  Reading,  MA:  Addison- Wesley. 

Weick ,  K.E.  1 986?.  Cosmos  vs.  Chaos:  Sense  and  Nonsense  in  Electronic  Context.  Organizational 
Dynamics.  Vol.  1 :5 1  -64. 

Whisler.T.L.  1973.  The  Impact  of  Computers  on  Organizations.  New  York:  Prager. 

Wilensky.H.  1967.  Organizational  intelligence:  Knowledge  and  Policy  in  Government  and  Industry. 
New  York:  Basic  Books. 

Witte,  E.  1972.  Field  Research  on  Complex  Decision- flaking  Processes  -  The  Phase  Theorem. 
International  Studies  of  Management  and  Organization.  1 56- 1 82. 

Woodward,  U.  1965.  Industrial  Organization:  Theory  and  Practice.  London:  Oxford  University 
Press. 

VandeVen.A.  andWalker.G.  1984.  The  Dynamics  of  Interorganizationa!  Coordination. 
Administrative  Science  Quarterly.  29: 598-621. 

Yasai-Ardekani,  M.  1 986.  Structural  Adaptations  to  Environments.  Academy  of  Management 
Review.  1 1:  9-21. 


Zaior.g,  &  Wolfe,  D.  1 966.  Cognitive  Conseauences  of  a  Person's  Position  m  a  Formal 

i— i ;  j  op  Crc^aTTf^c  *Q  4  "Cl-  *C^ 


Zalman ,  3  .  Duncan .  Hc:be< ,C.  '■  3" 


'C  a  ^  ^  a  r  —  a 


•\cW  tC-Ck;  WmGV. 


Zand,  D.  E.  r  972.  Trust  and  Managerial  Prcoien  Solving.  Aammistrative  Science  OuarterV  17: 

*■>  r*  *7  .“s 


Zmud.  P.W  1336.  Supporting  Senior  Executives  ihrougn  Decision  Support  Tecnnoiogies:  A  Review 
ana  Directions  for  Future  Researcn.  Decision  Suport  Systems:  a  Decade  ^n  Rersoection.  New 
Yont:  North -Hoi land. 


sf 


HOW  ORGANIZATIONS  LEARN: 


A  COMMUNICATION  FRAMEWORK* 


Richard  L.  Daft 

College  of  Business  Administration 
Department  of  Management 
Texas  A&M  University 
College  Station,  TX  77834 


George  P .  Huber 

College  of  Business  Administration 
Department  of  Management 
University  of  Texas 
Austin,  TX  78712 


The  preparation  of  this  chapter  was  supported  in  part 
by  the  U.  S.  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences. 


aW.V./ 


id 


SI 


HOW  ORGANIZATIONS  LEARN: 
A  COMMUNICATION  FRAMEWORK 

Abstract 


What  is  known  about  organizational  learning  is  principally  found  in  two 
perspectives,  the  systems  structural  perspective  and  the  interpretive 
perspective.  The  literatures  associated  with  the  perspectives  are 
described.  The  perspectives  themselves  are  first  contrasted  and  then, 
a  communi catins  framework,  are  shown  to  be  closely  linked.  The 
communications  framework  involves  and  elaborates  the  constructs  of 
information  equivocality,  information  load,  and  media  richness. 
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HOW  ORGANIZATIONS  LEARN: 


A  COMMUNICATION  FRAMEWORK 


1.  Introduction 


Next  month,  after  153  years  of  production,  the  last 
fire  truck  will  roll  off  the  quarter-mile-long  assembly  line  at 
American  LaFrance  in  Elmira,  N.Y.  American  LaFrance  once  ruled 
its  marketplace  as  well  as  any  American  company  ever  dominated 
a  business.  But  the  parking  lot  is  mostly  empty  now,  and  it's 
hard  to  find  a  person  in  Elmira  who  clearly  understands  why  the 
company  is  closing  up  shop.  Executives  directly  in  charge  at 
LaFrance  offer  no  explanation.  Figgie  International,  the 
conglomerate  that  has  owned  it  since  1966,  cites  LaFrance's 

,  dated  truck  designs,  high  overhead  and  a  string  of  losses, 
culminating  last  year  with  a  pretax  loss  of  $7.6  million  on 
flagging  sales  of  $21.5  million  (Merwan,  1985). 

Why  does  a  company  like  American  LaFrance  fail?  How,  in  just  a  few 
years,  could  a  preeminent  franchise  built  on  eight  generations  of  craftsmen 
come  to  fall  woefully  behind  the  competition? 

The  answer  is  "Emergency  One,"  only  eleven  years  old,  an  upstart 
manufacturer  of  fire  trucks  that  tried  a  new  idea — make  the  bodies  of  fire 
trucks  out  of  aluminum  rather  than  steel.  This  revolutionary  idea  has  made 
Emergency  One  the  market  leader  because  aluminum  doesn't  corrode  and  is 
cheaper  in  the  long  run  for  fire  departments  with  tight  budgets. 

Emergency  One  also  revolutionized  the  assembly  process  for  fire  trucks. 
American  LaFrance  spent  a  week  handdrafting  blueprints  for  each  order. 
Emergency  One  does  the  same  thing  in  a  few  hours  with  the  aid  of  a  computer. 
American  LaFrance  took  six  months  to  manufacture  a  basic  fire  truck;  Emergency 
One  takes  one  and  one-half  months. 

Emergency  One  has  been  especially  creative  in  establishing  links  with 
customers.  It  lent  new  fire  trucks  to  the  Boston  Fire  Department,  and  sales 
executives  lived  at  the  Boston  fire  house  and  went  out  on  sixty  fire  calls. 
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The  company  also  flew  cwencv  fire  chiefs  co  Florida  to  drive  trucks  home  that 
were  purchased  by  other  departments  in  their  locale. 

For  American  LaFrance,  tradition  was  blinding.  American  LaFrance  grew 
out  of  touch  with  customers,  with  new  technology,  with  industry  changes.  We 
hear  of  other  companies  that  lost  touch  with  the  environment,  suddenly  found 
themselves  in  a  crisis,  and  ultimately  failed.  Braniff  Airlines,  Penn  Square 
Bank,  Air  Florida,  Columbia  Data  Products,  Osborne  Computers  and  Facit 
Corporation  (Starbuck,  1983)  all  shared  a  common  fate  with  American  LaFrance. 
They  did  not  listen.  They  did  not  see.  They  did  not  react.  These 
organizations  failed  to  acquire  accurate  information  about  environmental 
events,  or  they  did  not  interpret  it  correctly.  They  did  not  learn. 

If  organizational  scientists  could  create  and  validate  operational 
theories  of  how  organizations  learn,  and  if  they  could  cause  organizations  to 
learn  and  effectuate  these  theories,  then  some  of  the  wasted  resources 
associated  with  organizational  failures  such  as  American  LaFrance 's  might  be 
diminished.  An  early  step  in  enacting  this  scenario  is  to  assess  where  we 
stand  in  the  development  of  operational  theories  of  organizational  learning. 
In  this  chapter  we  make  this  assessment  and  propose  a  new  model  of 


organizational  learning.  Our  goal  is  to  define  two  perspectives  on 

t 

organizational  learning  and  to  contrast  and  connect  them,  and  thereby  to 


facilitate  movement  from  metaphor  making  to  theory  building. 


Organization  Theory  and  Organizational  Learning 

It  is  rarely  made  explicit,  but  organizational  learning  has  been  a  key 
assumption  in  organization  theory  since  the  1930' s.  A  large  proportion  of  t 


literature  on  organizations  concerns  organizational  adaptation  to  the 
environment.  Early  and  oft-cited  pieces  are  those  by  Burns  and  Stalker 


3 


81 


(1961),  Emery  and  Trist  (  1965),  Lawrence  and  Lorsch  (  1967),  Terreberry  (  1968 )  - 
More  recent  are  chose  by  Miller  and  Friesen  (1980)  and  Zammuto  and  Cameron 
(1985).  Implicit  in  this  idea  that  individual  organizations  adapt  to  their 
environment,  are  the  ideas  chat  organizations  learn  what  their  environment  is 
and  which  organizational  design  features  work  best  in  their  particular 
environment . 

Another  large  proportion  of  the  literature  concerns  the  nature  and  extent 
of  congruence  among  major  organizational  characteristics  such  as  strategy, 
structure,  and  technology.  Examples  of  research  from  this  perspective  are 
Perrow  (1967),  Miles  and  Snow  (1978),  and  Hambrick  (1982).  While  arguments 
and  evidence  can  be  marshalled  to  support  the  contention  that  the  observed 
pairings  of  these  characteristics  are  a  consequence  of  natural  selection 
(Hannen  and  Freeman,  1977),  it  is  also  true  that  arguments  and  evidence  can  be 
marshalled  to  support  the  contention  that  organizations  learn  which  pairings 
facilitate  goal  achievement  by  copying,  by  experimentation,  or  by  trial  and 
error  (Aldrich,  McKelvey,  Ulrich,  1984;  Dutton  and  Freedman,  1985).  Thus  a 
manufacturer  who  moves  to  a  "defender"  strategy  (Miles  and  Snow,  1978)  learns 
that  a  formalized  structure  is  congruent  with  the  long-linked  technology  that 
makes  the  strategy  viable.(l) 

Perspectives  on  Organizational  Learning 

In  their  editorial  introduction  to  the  topic  of  organizational  learning, 
Argyris  and  Schon  noted  that  "the  term,  'organizational  learning',  has  been 
used  in  many  different  ways  and  figures  in  many  sorts  of  research  enterprises” 
(Argyris  and  Schon,  1983,  p.  3).  Not  surprisingly,  articles  that  have 


reviewed  literature  on  organizational  learning  have  attempted  to  cope  first 


with  che  cask  of  incerprecing  che  concepc  "organizacional  learning,"  and 
second  with  incegracing  che  growing  liceracure  on  che  copic. 

Shrivascava  (1983)  addressed  chese  problems  by  incegracing  che  excanc 
liceracure  on  organizacional  learning  inco  four  approaches.  These  approaches 
represenc  discincc  views  on  che  complex  Copic  of  organizacional  learning.  The 
four  approaches  proposed  by  Shrivascava  are: 

1.  Adapcive  learning.  Organizac ions  adapc  Co  problems,  opportunicies , 
and  changes  in  che  environmenc  by  adjuscing  goals,  decisions,  and 
behaviors.  Learning  is  incremencal  chrough  che  adjuscmenc  of  goals, 
search,  and  decision  making  (c.f.,  Cyert  and  March,  1963;  March  and 
Olsen,  1976;  Minczberg,  ec  al.,  1976). 

2.  Assumpcion  sharing.  Organizacional  cheories-in-use  resulc  from 
shared  assumpCions  and  values.  Learning  involves  changes  in  Chese 
cheories  (c.f.,  Argyris  and  Schon,  1978;  Microff  and  Emshoff,  1979; 
and  Weick,  1979). 

3.  DevelopmenC  of  knowledge.  Learning  is  che  process  of  acquiring 
knowledge  of  the  relationship  between  organizational  actions  and 
environmental  outcomes  (c.f.,  Duncan  and  Weiss,  1978;  and  Dutton  and 
Duncan,  1981). 

4.  Inscitucionalized  experience.  Learning  curve  effect  through  size  and 
bureaucratic  procedures.  Learning  is  an  accumulation  of  efficiencies 
through  experience  and  tradition  (c.f.,  Boston  Consulting  Group, 

1968;  Yelle ,  1979). 

Another  recent  approach  examined  che  definition  of  learning.  Fiol  and 
Lyles  (1985)  argued  that  the  literature  on  organizational  learning  dealt  with 


either  cognitive  changes  or  behavioral  changes  by  the  organization.  Cognitive 


change  pertains  to  new  shared  understanding  and  conceptual  schemes  by 


organization  members.  Behavioral  development  pertains  to  new  responses, 


action,  or  structures.  Based  on  these  two  types  of  change,  Fiol  and  Lyles 


proposed  a  distinction  between  learning  and  adaptation.  Learning  is  "the 


development  of  insights,  knowledge,  and  associations  between  past  actions,  the 


effectiveness  of  those  actions,  and  future  action"  (p.  811).  Adaptation  is 


"the  ability  to  make  incremental  adjustments  as  a  result  of  environmental 


changes,  goal  structure  changes,  or  other  changes." 


The  concept  of  learning  thus  is  multidimensional  and  complex.  We  view 


the  literature  on  organizational  learning  as  reflecting  two  basic 


perspectives,  which  we  will  call  the  systems-structural  perspective  and  the 


interpretive  perspective.  The  systems-structural  perspective  on  learning  is 


drawn  from  the  systems-structural  view  of  organizations  described  by  Astley 


and  Van  de  Ven  (1983).  This  is  a  rather  mature  organizational  perspective  at 


the  organizational  level  of  analysis  that  makes  deterministic  assumptions 


about  organizational  activities.  This  view  i..  organization  theory  is  also 


similar  to  what  Burrell  and  Morgan  (1979)  referred  to  as  the  functional 


paradigm  of  organizational  analysis.  This  perspective  on  organizational 


analysis  can  be  seen  in  the  rational,  logical  approaches  to  organization 


structures,  and  would  include  the  institutionalized  experience  and  development 


of  knowledge  approaches  described  by  Shrivastava.  In  section  2,  this 


perspective  on  organizational  learning  is  described  in  detail. 


The  interpretive  perspective  is  the  more  recent  and  novel  approach  to 


organizational  learning.  This  perspective  is  closely  associated  with  what 


Burrell  and  Morgan  (1979)  called  the  interpretive  paradigm  of  organizational 


analysis. (2)  This  paradigm  in  organization  theory  is  concerned  with  the 
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deeper  processes,  conflicts,  interpretations,  and  power  relationships  that 


underlie  surface  structure.  The  interpretive  paradigm  relates  to  che  higher 


level  learning  described  by  Fiol  and  Lyles  (1985),  and  the  assumption  sharing 


and  adaptive  learning  perspective  described  by  Shrivastava.  In  section  3  we 


will  describe  the  interpretive  perspective  on  organizational  learning  in 


detail  and  suggest  steps  necessary  to  move  it  from  its  present  metaphoric 


status  to  an  operational  tool  for  organizational  scientists. 


The  idea  that  survival  and  other  measures  of  organizational  effectiveness 


tend  to  be  higher  for  organizations  that  create  an  alignment  between  their 


characteristics  and  their  environments  seems  commonsensical .  But  the  pressing 


question  is,  "How  do  organizations  learn  about  their  environments?"  The 


systems-structural  and  interpretive  perspectives  provide  divergent  answers  to 


this  question. 


2 .  Systems-Structural  Perspective  of  Organizational  Learning 


‘“formation  is  acquired  by  and  distributed  within  organizations  for 


several  reasons. (3)  It  is  used  as  a  weapon  in  intra-organizational  debate 


(Sabatier,  1978).  It  is  a  source  of  power  (Spekman,  1979;  Shukla,  1982).  It 


serves  as  a  justification  for  ideologically-based  decisions  (Sabatier,  1978)' 


It  serves  as  a  symbol  of  adherence  to  norms  (Feldman  and  March,  1981).  It 


also  contributes  to  organizational  learning  (Wilensky,  1967;  Hedberg,  1982; 


Nonaka  and  Johansson,  1985). 


Information  Acquisition 


The  systems-structural  perspective  emphasizes  the  acquisition  and 


distribution  of  information  as  a  resource  that  is  necessary  for  an 


organization  to  learn  about  its  external  and  internal  environments.  The 
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literature  dealing  with  information  acquisition  is  separable  into  that  in 
which  the  organization  or  department  is  the  unit  of  analysis  (the  "macro'' 
literature)  and  that  in  which  the  individual  is  the  unit  of  analysis  (the 
"micro"  literature).  To  a  great  extent,  the  macro  literature  on  information 
acquisition  is  dominated  by  the  writings  of  researchers  interested  in 
environmental  scanning  for  strategic  management  (c.f.,  Aguilar,  1967; 

Hambrick,  1982;  Dutton  and  Freedman,  1985).  With  hardly  any  exceptions,  this 
literature  is  descriptive,  largely  reporting  state-of-the-art  case  studies  or 
surveys  (c.f.,  Pyke ,  1970;  Fahey,  King,  and  Narayanan,  1981;  Jemison,  1984). 
The  learning  implied  is  often  of  a  low  order — a  readily  interpretable  fact  is 
observed,  such  as  the  market  availability  of  a  Nobel  prizewinner  or  a  new 
compucer  disk  drive,  and  communicated  to  those  organization  departments  best 
positioned  to  use  this  information. 

The  micro  literature  focuses  on  boundary  spanning  personnel  as  sensors  of 
the  organization' s  environment.  Research  on  how  boundary  spanners  learn  about 
the  environment  and  how  they  help  centrally  located  units  to  learn  is  almost 
entirely  limited  to  two  streams  of  research.  One  of  these,  the  literature  on 
gatekeepers  in  the  research  and  development  industry  (Pelz  and  Andrews,  1966; 
Allen,  1970)  is  relatively  mature;  there  are  empirical  studies  that  build  upon 
earlier  conceptualizations  and  empirical  studies  (Tushman,  1977;  Gerstenfeld 
and  Berger,  1980).  A  modest  theory  linking  gatekeeper  characteristics  and 
behavior  to  organizational  performance  has  evolved  (Tushman,  1979;  Tushman  and 
Katz,  1980;  Tushman  and  Scanlan,  1981).  A  second  and  slowly  developing  stream 
of  research  deals  with  the  environmental  monitoring  behavior  of  upper-level 
managers.  It  is  less  mature,  consisting  largely  of  field  studies  of 
managerial  activities  (Keegan,  1974;  Mintzberg,  1975;  Kurke  and  Aldrich,  1983; 
llinger,  1984).  Somewhat  related  to  these  two  streams  of  research  are  the 
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empirical  studies  that  examine  the  idea  that  organizational  members,  including 
boundary  spanners,  tend  to  search  for  information  from  readily  accessible 
sources  (O'Reilly,  1982).  Theory-testing  studies  of  boundary  spanners  as 
sensors  of  the  environment  are  still  rare  (but  see  Leifer  and  Huber,  1977,  and 
Schwab,  Ungson,  and  Brown,  1985). 

Information  acquisition  occurs  in  two  forms,  monitoring  and  probing. 
Organizations  monitor  their  external  and  internal  environments  in  order  to 
identify  problems  and  opportunities.  Monitoring  or  scanning  is  often  passive 
and  routinized,  as  when  sales  people  are  required  to  report  competitors'  sales 
or  car  dealerships  are  required  to  report  observed  manufacturing  defects. 
Probing  occurs  when  organizational  members  or  departments  actively  initiate 
focused  inquiries  into  the  environment  when  more  information  is  desired. 

These  deeper  examinations  of  environments  are  responses  to  concerns  about 
actual  or  suspected  problems  or  opportunities.  Some  of  the  search  for 
information  observed  in  organizations  is  undertaken  by  individuals  seeking  to 
develop  or  maintain  a  better  understanding  of  their  environments.  Example 
probing  behaviors  include  surveys  of  customers,  phone  calls  to  key  contacts, 
and  attending  conventions  or  industry  trade  shows. 

While  the  information  thus  obtained  may  result  in  the 
eventual  fulfillment  of  organizational  goals,  it  is 
obtained  for  the  collector  himself,  or  herself,  rather  than 
for  the  direct  use  of  other  units.  For  example,  many 
officials  regularly  scan  certain  data  sources  (such  as  The 
Wall  Street  Journal  or  Aviation  Week)  without  any  prior 
idea  of  exactly  what  type  of  information  they  are  seeking 
or  will  find.  They  do  this  not  because  they  are 
dissatisfied,  but  because  past  experience  teaches  them  that 
new  developments  are  constantly  occurring  that  might  affect 
their  present  level  of  satisfaction  (Downs,  1966,  p.  169). 

Information  Distribution 

Organizations  purposefully  disseminate  information  to  carry  out  the 


functions  of  decision  making  and  control  or,  in  other  words,  to  learn  what  to 
do  and  what  needs  to  be  done  differently.  In  many  cases,  this  effort  requires 
the  processing  of  a  large  number  of  information-conveying  messages.  On  the 
other  hand,  because  a  large  number  of  messages  may  cause  an  overload  on  the 
cognitive  or  logistical  capabilities  of  the  individuals  and  work  groups 
involved,  organizations  are  forced  to  seek  efficiencies  in  their  internal 
communication  systems. 

Two  processes  that  organizations  and  their  members  use  to  increase  the 
efficiency  of  their  communication  systems  are  message  routing  and  message 
summarizing.  Both  are  carried  out  both  formally  and  informally.  Message 
routing  causes  any  particular  communication  or  message  to  be  distributed  to 
relatively  few  organizational  units.  This  selective  distribution  reduces  the 
information  processing  load  of  the  departments  charged  with  summarizing  or 
transmitting  the  message  and  of  the  many  potential  receiving  departments 
having  little  or  no  use  for  the  information.  Message  summarizing  plays  a 
similar  role.  It  has  as  its  purpose  reducing  the  size  of  the  message,  while 
at  the  same  time,  faithfully  reproducing  its  meaning.  For  example,  large  sets 
of  numbers  are  replaced  by  their  "averages”  or  by  "exceptions,"  and  multi-page 
reports  are  replaced  by  appropriately  derived  recommendations  or  conclusions. 
Summarization  can  greatly  reduce  the  cognitive  or  logistical  load  on  the 
departments  having  to  process  the  message. 

Messages  vary  considerably  in  relevance,  length,  accuracy,  timeliness, 
and  other  attributes.  As  a  consequence  of  this  fact  and  the  need  to  control 
their  work  load,  the  organizational  units  responsible  for  routing  and 
summarizing  exercise  some  discretion  in  the  way  they  handle. messages .  This 
discretion  allows  two  other  information-processing  phenomena  to  occur  in 


parallel  with  summarizing  and  routing.  These  are  message  delay  and  message 
modification. 


There  is  no  value  judgment  or  negativism  implied  in  the  use  of  the  phrase 
message  delay.  Since  the  priority  assignment  given  a  message  is  a  principal 
determinant  of  the  time  it  will  be  delayed,  and  since  making  such  assignments 
is  a  delegated  and  discretionary  act,  it  is  often  difficult  to  make  objective 
judgments  about  the  excessiveness  of  individual  delays.  Message  modification 
refers  to  the  distortion  of  message  meaning.  Its  source  may  be  either  the 
cognitive  limitations  or  the  motivations  of  either  the  sender  or  receiver. 
Modifications  may  be  conscious  or  unconscious,  well-intended  or  malicious. 

They  range  from  the  well-intended  correction  of  minor  errors  to  the  extreme 
modification  of  substituting  one  message  for  another. 

For  the  most  part,  the  empirical  literature  on  these  four  processes  has 
used  individuals  as  the  unit  of  analysis.  (See,  for  example,  the  reviews  by 
Porter  and  Roberts,  1976,  and  Huber,  1982.)  The  more  macro  literature  dealing 
with  the  distribution  of  information  has  focused  on  the  process  of 
coordination  or  "integration"  (c.f.,  Lawrence  and  Lorsch,  1967,  1969).  An 
important  component  of  this  literature  has  a  prescriptive  orientation.  Thus 
Simon  (1973)  argues  that  organizations  should  be  designed  such  that  their 
units  require  minimal  information  exchange  with  other  units,  and  Galbraith 
sets  forth  numerous  organization  design  guidelines  for  coordination  and 
integration  (Galbraith,  1977).  To  summarize,  the  systems-structural 
perspective  of  organizational  learning  focuses  on  reducing  ignorance  by 
providing  data.  Information  is  treated  as  if  it  is  a  tangible  good  that  is 
transported  in  containers  called  messages.  Data  are  acquired  by  boundary 
units  or  personnel  who  use  the  data  and/or  distribute  it  to  appropriate 
departments.  The  focal  use  of  information,  as  reflected  in  the  paradigm,  is 
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as  input  to  decision-making  or  controller-coordinator  units.  It  is  implicitly 
assumed  that  these  units  know  how  to  use  the  information,  that  they  merely 
need  to  obtain  "the  facts"  in  order  to  take  action. 


The  interpretive  approach  focuses  on  the  underlying  purpose  and  meaning 
of  messages.  From  the  interpretive  perspective,  data  mean  nothing  until  they 
are  used  by  organization  participants.  Information  can  be  defined  as  data 
that  have  utility,  reduce  uncertainty,  or  changes  one's  understanding  about 
the  external  world  (Daft  and  Macintosh,  1981).  Research  using  the 
interpretive  perspective  is  concerned  with  symbols  and  their  meanings,  and  how 
individuals  create  and  interpret  those  symbols  (Putnam,  1983;  Ritzer,  1975). 
Specific  issues  of  concern  in  this  perspective  are  the  cognitive 
interpretation  of  messages,  the  means  through  which  shared  interpretations  are 
reached,  and  the  media  through  which  messages  are  transmitted. 

The  concept  of  the  information  equivocality  is  central  to  the 
interpretive  perspective.  When  managers  observe  an  external  event,  the 
information  cue  may  be  ambiguous  and  have  several  interpretations.  Managers 
are  unclear  about  what  the  event  means  or  how  to  translate  it  into 
organizational  action.  New  data  may  be  confusing,  and  may  even  increase 
uncertainty.  Weick  proposed  that  organizations  must  be  designed  to  reduce 
equivocality  from  the  environment  (Weick,  1979).  Organizing  requires  the 
development  of  a  common  grammar  for  resolving  ambiguity.  When  managers  are 
confronted  with  an  equivocal  issue,  they  discuss  the  issue  among  themselves 
and  gradually  arrive  at  a  common  interpretation  and  frame  of  reference. 
Managers  talk  things  over  and  enact  a  solution.  Ambiguity  precipitates 
discussion  and  the  exchange  of  views  rather  than  the  collection  of  additional 
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data.  Managers  define  or  create  an  answer  based  on  their  definition  of  the 
event . 

The  notion  of  equivocality  is  intriguing  because  it  contrasts  with  the 
concern  for  data  and  messages  in  the  systems-structural  perspective.  The 
interpretive  perspective  argues  that  organizations  do  more  than  process  large 
amounts  of  data.  Environments  can  be  confusing,  impenetrable,  and  changing. 
Managers  interpret  an  ill-defined  environment  and  define  a  course  of  action 
for  participants.  This  approach  avoids  the  assumption  that  data  are  concrete 
and  fully  interpretable.  Managers  organize  cues  and  messages  into  meaningful 
patterns  by  imposing  interpretations  (Weick,  1979;  Smircich,  1983).  Moreover, 
emphasis  is  on  shared  meaning.  The  problem  for  administrators  is  interpreting 
and  knowing  the  world  rather  than  controlling  the  organization.  For  an 
organization  to  learn,  equivocality  must  be  reduced  to  an  acceptable  level. 
Indeed,  the  essence  of  organizational  learning  is  the  reduction  of 
equivocality,  not  data  gathering.  The  interpretive  perspective  deemphasizes 
the  rational  aspects  of  communication  attributed  to  the  systems-structural 
view.  With  respect  to  the  larger  organization  in  which  learning  occurs, 
phenomena  such  as  coalitions,  power,  and  conflict  influence  learning  from  the 
interpretive  perspective  more  than  do  the  traditional  organization  concepts  of 
technology,  environment,  and  size  ( Zey-Ferrell ,  1981). 

4 .  Summary  of  Two  Views 

Key  assumptions  of  the  systems-structural  and  interpretives  of 
organizational  learning  are  summarized  in  Exhibit  1.  Fully  understanding 


organizational  learning  requires  viewing  the  organization  as  a  structure  both 
for  acquiring  and  distributing  data  and  for  interpreting  and  sharing  meaning. 
The  systems-structural  perspective  assumes  a  system  for  handling  messages, 
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while  Che  interpretive  perspective  assumes  a  system  for  giving  meaning  to 
data.  Learning  from  the  systems-structural  view  is  a  consequence  of  the 
number,  direction,  and  physical  characteristics  of  messages.  The  external 
environment  is  objective,  and  can  be  understood  through  data  acquisition.  In 
the  interpretive  perspective,  learning  occurs  through  information  content  and 
the  sense  making  behavior  of  participants.  Interactions  among  human  beings 
are  more  important  than  frequent  messages.  The  environment  is  equivocal  and 
is  interpreted  through  the  enactment  and  shared  definition  of  the  membership. 
Organizations  learn  through  joint  discussion  and  interpretation  of  events,  and 
through  gradual  changes  in  the  assumptions,  symbols,  and  values  of 
participants.  Moreover,  in  the  systems-structural  view,  new  cognitive 
understanding  typically  precedes  information  acquisition,  so  that  acquired 
data  lead  to  action.  In  the  interpretive  view,  trials  and  errors,  or  actions 
and  outcomes,  are  important  means  of  learning.  Thus,  new  organizational 
actions  often  precede  understanding.  Managers  learn  by  doing. 


Exhibit  1  about  here 


Both  views  of  learning  are  important.  Both  perspectives  in  Exhibit  1  are 
legitimate  ways  to  study  and  understand  organizational  learning.  Indeed, 
either  view  may  be  accurate  depending  on  the  contingencies  facing  an 
organization.  These  views  represent  two  information  paths  that  organizations 
must  travel  if  they  are  to  learn.  The  systems-structural  perspective  focuses 
on  information  acquisition  and  distribution.  The  interpretive  perspective 
focuses  on  information  interpretation  and  sharing.  The  point  we  make  in  this 
paper  is  that  organizations  undertake  both  types  of  activity.  The  approaches 
are  not  mutually  exclusive.  Organizations  have  an  objective  structural 


framework  through  which  tangible  data  and  messages  are  transmitted  and  stored. 
They  also  have  human  participants  who  engage  in  day-to-day  interpretive 
processes  that  make  sense  of  events  and  reduce  equivocality.  In  the  next 
section  we  begin  to  integrate  these  two  perspectives  and  show  how 
organizational  learning  includes  both  the  handling  of  data  and  the  reduction 
of  equivocality. 

5.  Information  Load  and  Learning 

In  order  to  learn,  organizations  must  solve  two  problems.  One  problem 
deals  with  the  need  to  acquire  and  distribute  information  about  their  external 
and  internal  environments  (Huber  and  Daft,  1986).  Fulfilling  this  need,  and 
determining  whether  the  amount  of  information  is  sufficient,  excessive,  or 
optimal,  is  a  logistics  problem  and  is  reflected  in  the  systems-structural 
perspective.  The  second  problem  concerns  the  need  to  reduce  equivocality,  to 
develop  a  shared  interpretation  of  messages  that  have  been  received  through 
the  logistical  system.  The  interpretation  and  sharing  processes  reflect  the 
interpretive  perspective.  Solving  the  logistics  and  equivocality  problems 
results  in  organizational  learning.  But  solving  the  logistics  and 
equivocality  reduction  problems  creates  an  information  load  on  the 
organization. 

Information  load  is  defined  as  the  volume  of  information  inputs  required 
for  an  organization  to  perform  its  tasks  (Farace,  Monge,  and  Russell,  1977). 
Information  load  is  reflected  in  the  amount  of  organizational  resources 
allocated  to  information  processing.  An  organization  experiencing  an 
uncertain,  complex  and  variable  environment  will  allocate  many  resources  to 
scan  and  interpret  the  environment.  An  organization  experiencing  a  high 


Events  are  poorly  understood,  and  there  are  a  large  number  of  events  to  be 
dealt  with  and  interpreted.  Special  surveys  and  probes  into  the  environment 
may  be  combined  with  extensive  discussion  and  judgment  to  reach  decisions. 
Organizations  in  this  situation  are  characterized  by  rapidly  changing 
environments,  as  would  occur  in  an  emerging  industry,  or  during  rapid 
technological  development.  The  amount  of  organizational  learning  in  Cell  2 
would  be  very  high. 

Cell  3  reflects  a  low  information  load  because  both  information  amount 
and  equivocality  are  low.  The  need  for  organizational  learning  is  minimal, 
and  organizational  responses  are  normally  from  memory,  as  stored  in 
precedents,  scripts,  and  procedures.  Organizations  in  Cell  3  would  be 
perceived  as  traditional  bureaucracies  where  the  goal  of  learning  is  to  attain 
efficiencies  through  experience  and  the  repeated  performance  of  a  stable  task. 
Learning  is  low. 

Cell  4  is  defined  as  moderate-high  information  load  because  the  volume  of 
data  processed  about  the  environment  is  large.  This  situation  is  typified  by 
a  large  knowledge  base  and  many  external  events.  The  organization  needs  to 
adopt  mechanisms  to  process  and  integrate  a  large  volume  of  data.  This  could 
include  the  adoption  of  new  specialists,  positions,  and  departments  or  the  use 
of  new  communication  technologies  to  help  in  monitoring  many  environmental 
sectors  simultaneously.  Learning  in  Cell  4  is  typified  by  planning,  data 

i 

collection,  and  data  transmission.  Organizational  learning  is  moderate  to 
high. 

6.  Information  Media  and  Organization  Learning  Capacity 

How  can  organizations  process  information  sufficient  to  meet  the  moderate 
to  high  loads  required  of  many  environments?  How  can  managers  receive 


information  displays,  be  involved  in  trial  and  error,  and  in  other  ways 
interpret  the  environment?  The  answer  is  capacity,  capacity  to  increase  the 
volume  of  data  processed  by  the  organization,  and  capacity  to  reduce 
equivocality.  One  approach  to  increase  capacity  for  data  volume  is  to  add 
resources  to  information  processing  activities.  Additional  people  could  be 
hired  or  departments  created,  communications  could  be  routed  or  summarized  in 
new  ways,  or  new  technologies  could  be  adopted  to  increase  information  flow. 

A  more  difficult  problem  is  how  to  increase  the  capacity  to  reduce 
equivocality.  Here  the  emphasis  is  on  clarifying  and  defining  reality,  on 
managers  reaching  a  consensus  about  the  environment  and  organizational 
actions.  Increasing  the  logistical  capacity  to  process  data  will  not 
necessarily  increase  the  organization’s  ability  to  understand  an  equivocal 
environment.  If  an  organization  is  designed  to  learn,  an  important  aspect  is 
the  implementation  of  appropriate  communication  channels  and  connections, 
through  which  data  and  messages  are  processed.  Channels  influence  the 
organization's  ability  to  transmit  data  as  well  as  participants'  ability  to 
interpret  messages.  We  propose  that  the  concept  of  media  richness,  which  is 
related  to  the  channel  or  medium  used  for  conveying  information,  influences 
capacity  for  organizational  learning.  Media  have  the  ability  to  increase  data 
processing  or  help  managers  interpret  ambiguous  events  depending  on  the 
information  load  and  learning  requirements. 

Media  Richness 

Organizations  process  information  through  many  channels,  and  recent 
research  indicates  that  these  channels  are  not  equal  in  their  capacity  for 
facilitating  understanding.  The  need  for  organizations  to  have  a  high 
information  capacity  is  reflected  in  the  observation  that  managers  spend  a 
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information  load  will  typically  be  coping  with  both  the  logistics  and 
interpretive  problems. 

The  relationship  among  the  information  logistics  problem,  the 
equivocality  reduction  problem,  and  the  concepts  of  information  load  and 
learning  are  illustrated  in  Exhibit  2.  The  equivocality  of  information,  and 
the  extent  to  which  equivocality  must  be  decreased  in  order  for  the 
organization  to  take  action  is  illustrated  on  the  vertical  axis  of  Exhibit  2. 
This  is  the  interpretive  problem  for  organizations.  The  horizontal  axis  in 
Exhibit  2  reflects  the  amount  of  information  that  must  be  acquired  and 
distributed,  which  is  the  logistical  problem.  The  diagonal  in  Exhibit  2  is 
information  load,  and  as  load  increases,  learning  demands  on  the  organization 
also  increase. 

Cell  1  represents  a  situation  where  the  environmental  events  that 
influence  the  organization  are  equivocal  and  poorly  understood.  These  events 
may  be  infrequent,  but  when  they  arise,  as  in  a  crisis,  managers  may  not  know 
how  to  respond.  Learning  is  achieved  through  equivocality  reduction. 

Managers  may  talk  to  enact  a  common  perception,  and  they  rely  on  intuition  and 
judgment  to  interpret  events.  Learning  is  a  process  of  making  sense  of  the 
environment,  and  includes  discussion,  guesses,  hunches,  and  trial  and  error. 

A  clear  map  of  the  environment  is  not  available.  Decision  making  is 
incremental  as  the  organization  copes  with  equivocality.  The  amount  of 
organizational  learning  in  Cell  1  is  expected  to  be  moderate. 


Exhibit  2  about  here 


Cell  2  represents  an  organization  experiencing  a  high  information  load. 
The  amount  of  information  is  high  and  the  level  of  equivocality  is  also  high. 


very  large  proportion  of  their  time  communicating  (Mintzberg,  1973).  But 
managers  do  not  use  all  channels  equally.  A  number  of  studies  have  observed 
that  managers  prefer  face-to-face  communications  (Mintzberg,  1973;  Daft  and 
Lengel,  1986;  Rice  and  Bair,  1984).  Managers  seem  attracted  to  informal 
channels  such  as  personal  meetings  and  the  telephone,  and  they  tend  to  ignore 
formal  reports  and  computer  based  information  (Fischer,  1979;  Martin,  1983). 

The  question  is,  why  do  managers  prefer  face-to-face  communication?  Does 
the  face-to-face  medium  offer  special  advantages  for  organizational  learning? 
Daft  and  Lengel  (1984,  1986)  proposed  that  media  selection  is  closely  linked 
to  the  amount  of  learning  in  organizations.  A  medium  is  how  information  is 
carried  from  sender  to  receiver,  and  may  include  telephone,  computer 
printouts,  memos,  or  face-to-face  discussions.  Daft  and  Lengel  (1984),  based 
on  the  work  of  Bodensteiner  (1970),  characterized  media  as  high  or  low  in 
richness  based  on  the  capacity  to  convey  information.  Recall  that  information 
is  defined  as  that  which  can  change  a  person's  understanding  or  mental 
representation.  Media  richness  is  defined  as  the  medium's  capacity  to  change 
mental  representations  within  a  specific  time  interval  (Lengel,  1983;  Daft  and 
Lengel,  1984).  A  medium  is  considered  rich  if  it  provides  big  insight  to 
managers  in  a  short  time.  A  rich  communication  transaction  results  in  a  major 
change  in  mental  representation.  Media  low  in  richness  tend  to  require  a 
longer  time  to  convey  the  same  understanding,  and  tend  to  convey  information 
that  is  less  insightful  or  helpful  for  understanding  the  environment. 

Media  typically  used  in  organizations  can  be  organized  into  a  hierarchy, 
based  upon  the  capacity  for  conveying  meaning  among  organizational  members. 
Exhibit  3  illustrates  a  media  hierarchy  with  five  levels  of. richness.  The 
capacity  of  each  medium  is  based  on  a  blend  of  four  characteristics:  (1)  the 


use  of  feedback  so  that  errors  can  be  corrected;  (2)  the  ability  to  convey 
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multiple  cues;  (3)  the  tailoring  of  messages  to  personal  circumstances;  and 
(4)  language  variety. 

Face-to-face  is  considered  the  richest  medium  because  it  allows  immediate 
feedback,  so  that  understanding  can  be  checked  and  interpretations  corrected. 
This  medium  also  allows  the  simultaneous  communication  of  multiple  cues, 
including  body  language,  facial  expression,  and  tone  of  voice,  which  convey 
information  beyond  the  spoken  message  (Meherabian,  1971).  Face-to-face 
communication  uses  high  variety,  natural  language  and  messages  tailored 
personally  to  the  receiver  (Pondy  and  Mitroff,  1979;  Daft  and  Wiginton,  1979). 


Exhibit  3  about  here 


The  telephone  medium  is  somewhat  less  rich  than  face-to-face  because 
visual  cues  are  not  available.  Feedback  is  fast,  but  individuals  rely  only  on 
language  content  and  audio  cues  to  reach  understanding.  The  telephone  medium 
is  personal  and  utilizes  natural  language. 

Written  communications  are  considered  lower  in  richness  than  oral 
communications.  Written  documents,  personally  addressed,  such  as  letters  and 
memos,  are  characterized  by  slow  feedback.  Only  written  data  are  conveyed,  so 
visual  cues  are  limited  to  those  on  paper.  Addressed  documents  can  be 
tailored  to  the  individual  recipient. 

Formal,  unaddressed  documents  are  lowest  in  richness  because  they  apply 
to  everyone  in  the  same  way.  Examples  are  fliers,  bulletins,  written  rules, 
and  MIS  reports  that  are  impersonal  and  are  not  amenable  to  feedback,  although 
they  do  use  natural  language.  Visual  cues  are  limited  to  those  in  the 
standard  format. 

What  does  the  media  richness  continuum  mean  for  organizational  learning? 
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The  answer  is  that  media  vary  in  their  capacity  to  help  organizations  reduce 
equivocality.  Managerial  work  is  highly  fragmented,  and  managers  work  under 
time  pressure  (Mintzberg,  1973).  Time  is  a  scarce  resource,  and  so  is 
information.  Information  transactions  processed  through  a  rich  medium  allow 
rapid  feedback  so  that  managers  can  quickly  converge  on  a  common 
interpretation.  Richer  media  allow  multiple  cues,  including  body  language  and 
facial  expression.  When  managers  experience  equivocality,  rather  than  search 
for  an  objective  answer,  they  resolve  it  by  enacting  or  defining  a  course  of 
action.  Equivocality  reduction  takes  place  through  the  exchange  of  opinions, 
perceptions,  and  judgments  of  relevant  managers.  Managers  may  bring  different 
frames  of  reference  to  the  discussion,  so  disagreements  need  to  be  surfaced 
and  resolved.  Rich  media  enable  managers  to  construct  a  joint  cognitive  map, 
and  to  resolve  equivocality  through  discussion  and  rapid  feedback  that  would 
be  impossible  if  communication  channels  consisted  only  of  letters,  electronic 
mail,  or  written  or  numeric  documents. 

On  the  other  hand,  media  of  lower  richness  are  preferable  when  messages 
are  unequivocal.  For  the  logistics  problem  of  acquiring  and  distributing 
data,  especially  when  the  communications  are  one  way,  impersonal,  and  to  the 
point,  written  and  electronic  media  are  efficient.  Rules,  regulations,  memos, 
and  reports  convey  objective  knowledge  about  well-defined  events.  Using  rich 
media  to  convey  routine  information  would  be  inefficient  and  could  result  in 
overcomplication  and  needless  ambiguity. 

The  point  for  organizational  learning  is  that  rich  media  facilitate 
interpretive  learning.  When  learning  is  characterized  by  the  logistical 
processing  of  objective  data,  media  of  lower  richness  are  appropriate. 
Organizations  can  learn  by  tailoring  the  medium  to  the  nature  of  messages  to 
be  transmitted.  Conversely,  the  wrong  medium  for  a  message  can  restrict 
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learning.  Written  media  and  standard  reports  would  oversimplify  messy 
problems  because  these  media  do  not  transmit  the  subtlecies  associated  with 
unpredictable,  personal,  subjective  aspects  of  organizations  and  environments. 
Conversely,  face-to-face  discussions  would  contain  surplus  and  perhaps 
erroneous  meaning  for  objective,  well-understood  communications,  and  would  be 
inefficient. 

A  number  of  studies  are  consistent  with  the  argument  that  as  uncertainty 
or  equivocality  increases,  rich  media  are  the  preferred  mode  of  information 
processing  in  organizations.  Van  de  Ven,  Delbecq,  and  Koenig  (1976)  studied 
coordination  under  high  task  uncertainty,  which  is  a  high  learning  situation. 
Managers  preferred  face-to-face  modes  of  coordination.  Kreps  (1980)  reported 
that  discussion  and  feedback  cycles  increased  among  faculty  senate  members 
when  issues  were  equivocal,  and  Holland,  Stead,  and  Leibrock  (1976)  found  that 
face-to-face  channels  of  communication  were  preferred  to  written  channels  when 
perceived  uncertainty  was  high.  Meissner  (1969)  and  Randolph  (1978)  found 
that  when  communications  were  objective  and  certain,  sources  of  information 
such  as  objects,  signs,  and  written  documents  were  used  in  departments,  while 
personal  communications  were  used  as  tasks  increased  in  uncertainty. 
Bodensteiner  (1970)  reported  a  sharp  increase  in  the  frequency  of  face-to-face 
and  telephone  media  when  organizations  experienced  stress  and  uncertainty  from 
the  occurrence  of  unanticipated  difficulties  and  problems. 

Additional  findings  were  reported  by  Weinshall  (1979),  who  found  that 
managers  selected  face-to-face  more  frequently  for  the  difficult  transactions 
associated  with  negotiating  and  advice  giving,  while  telephone  and  written 
channels  were  selected  for  routine  communications  such  as  giving  orders  or 
receiving  standard  information.  Rice  and  Williams  (1984)  showed  that 
electronic  mail,  a  medium  of  low  richness,  was  preferred  for  exchanges  of  well 
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defined  information,  but  was  not  used  for  bargaining  or  resolving  conflict. 
Jones  and  McLeod  (1984)  found  that  managers  preferred  face-to-face  media  for 
communicating  about  difficult  aspects  of  the  managers'  job.  Finally,  Kiesler, 
Siegel,  and  McGuire  (1984)  found  that  when  computers  were  used  to  mediate 
communications  between  people,  the  ability  to  solve  complex  problems  was  low 
compared  to  face-to-face  discussions. 

All  in  all,  the  evidence  supports  the  idea  that  media  vary  in  their 
capacity  to  convey  understanding  and  reduce  uncertainty.  The  use  of  media  is 
a  key  element  in  the  amount  and  type  of  learning  accomplished  by  an 
organization.  Rich  media  facilitate  rapid  feedback  and  the  use  of  multiple 
cues  so  that  ambiguity  can  be  brought  into  resolution  and  diverse  frames  of 
reference  can  be  integrated.  Face-to-face  communication  is  a  powerful  means 
of  resolving  equivocality  and  changing  mental  representations,  which  is  one 
important  aspect  of  organizational  learning.  On  the  other  hand  media  of  low 
richness  are  efficient  for  processing  large  amounts  of  objective  data,  which 
is  the  second  important  aspect  of  organizational  learning.  Organizational 
choices  among  media  will  influence  what  and  how  the  organization  learns. 

Consequences  of  Media  Usage 

The  point  made  above  is  that  media  are  related  to  the  capacity  of  an 
organization  to  learn.  Now  we  want  to  go  a  step  further,  and  propose  that  the 
use  of  media  influence  the  information  displays  made  available  to  organization 
participants,  and  in  turn  influence  decisions  based  on  that  information.  If 
we  think  of  managers  and  other  employees  as  mini  nerve  centers  of 
organizational  learning,  what  view  of  the  environment  is  provided  to  them 
through  media,  and  what  type  of  decisions  will  be  made?  Organizations  can 
consciously  emphasize  media,  and  in  so  doing  change  the  organization's 
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information  base,  decisions,  and  learning.  Exhibit  4  summarizes  our  proposed 
relationships  between  media  and  the  way  in  which  individuals  perceive  and  act 
on  organizational  information  from  those  media. 

Information  displays.  The  upper  part  of  Exhibit  4  proposes  how  media  may 
influence  perceptions  of  organizational  events  (Argyris,  1979).  By 
encouraging  or  limiting  cues,  a  medium  filters  information  and  thereby 
provides  a  world  view  different  from  other  media.  For  example,  the  use  of  a 
medium  such  as  face-to-face  discussion  is  expected  to  induce  individuals  to 
perceive  the  phenomena  as  close  to  them,  to  think  concretely  and  intuitively, 
and  to  be  aware  of  specific  events  and  conditions  within  the  organization  and 
the  environment.  Rich  media  are  personal,  convey  emotional  cues,  and  enhance 
social  presence.  Rich  media  also  induce  individuals  to  see  the  equivocal, 
ill-defined  aspects  of  events,  to  develop  personal  networks,  and  to  take 
personal  responsibility  for  data  acquisition  and  accuracy. 

Media  of  lower  richness,  by  contrast,  are  expected  to  induce  individuals 
to  perceive  events  and  conditions  as  distant  and  remote,  and  to  think 
abstractly  and  rationally  about  those  events.  When  individuals  receive 
numbers  and  written  reports,  they  are  more  likely  to  conceptualize  the 
organization  and  environment  in  terms  of  stable  activities,  overall  trends, 
and  measurable,  well-defined  characteristics.  Individuals  relying  on  written 
media  are  more  likely  to  be  isolated,  to  be  uninvolved  in  personal  networks, 
and  to  accept  data  as  legitimate  and  authoritative  and  outside  their  personal 
responsibility. 


Exhibit  4  about  here 


Information  displays  are  similar  to  what  Argyris  (1979)  described  as 


local  versus  distant  management  information  systems.  Media  of  low  richness 
tend  to  carry  information  about  "distant"  events,  and  to  describe  the 
organization  as  a  whole.  Distant  information  is  universal,  objective,  and 
applicable  to  everyone  in  the  organization.  Local  information  is  unique, 
subjective,  and  applicable  to  the  circumstances  of  specific  departments  and 
groups . 

Decision  making.  The  middle  portion  of  Exhibit  4  describes  how 
information  is  expected  to  translate  into  decision  making.  Information  from 
media  of  low  richness  is  expected  to  induce  individuals  to  think  in  terms  of 
results  and  performance,  to  see  major  exceptions  in  performance,  to  infer 
causality  from  data  that  lack  specifics,  and  to  use  statistical  judgment  in 
making  decisions.  Media  of  high  richness  is  expected  to  influence  decisions 
in  terms  of  the  underlying  events  and  processes  that  cause  organizational 
performance,  to  detect  errors  before  there  are  exceptions,  to  infer  causality 
from  a  situation's  specific  circumstances,  and  to  use  clinical  judgment  in 
making  decisions. 

We  generally  expect  organizations  that  rely  on  media  of  low  richness  to 
use  statistical  judgment  based  on  calculation  and  rational  procedures. 
Statistical  judgment  relies  on  the  frequency  and  pattern  of  events.  In 
contrast,  clinical  judgment  relies  on  close  personal  knowledge  of  underlying 
cause-effect  processes  and  on  the  way  specific  events  influence  one  another, 
which  is  associated  with  the  use  of  rich  media. 

An  example  of  how  information  influences  decisions  is  Mehl's  box  in 
psychology  (Wiggins,  1973).  The  outside  of  the  box  contains  several  lights 
and  buttons,  and  pushing  the  buttons  will  cause  the  lights  to  go  on  in 
different  combinations.  Statistical  judgment  would  involve  collecting  data 
about  which  lights  come  on  in  correlation  with  which  buttons  are  pressed.  By 


using  frequency  counts  and  statistical  logic  the  odds  of  any  lighc  coming  on 
can  be  estimated.  However,  a  skilled  mechanic  who  has  experience  repairing 
similar  boxes  would  not  need  to  make  statistical  judgments.  He  would  adopt  a 
clinical  approach  based  upon  information  about  internal  mechanisms.  He  would 
look  inside  the  box  to  construct  a  theory  about  the  internal  arrangement  of 
gears,  wires,  and  electricity  to  understand  which  light  will  come  on  when  each 
button  is  pressed.  Similarly,  a  clinical  psychologist  dismantles  mental 
processes  to  understand  individual  behavior,  while  a  research  psychologist  may 
rely  on  correlations  between  questionnaire  responses  and  behavior.  The 
objective  data  acquired  through  formal,  written  media  is  expected  to  lead  to 
different  decision  processes  than  will  subjective  cues  acquired  through  rich, 
personal  sources. 

Culture  and  values.  The  final  aspect  of  media  selection  proposed  in 
Exhibit  4  pertains  to  media  impact  on  internal  culture  and  human  values. 

Media  can  be  warm  versus  cool  with  respect  to  the  ability  to  convey  emotions. 
Written  media  and  its  substitutes  are  considered  "cool"  because  they  are 
impersonal,  and  communicate  facts  and  figures.  Formal  reports  and  official 
memos  are  rational  and  business  like.  These  media  are  preferable  when  the 
organization  seeks  values  of  logic  and  efficiency  (Rice,  1984).  The  criterion 
of  rationality  dominates  organizational  culture  when  media  of  low  richness  are 
emphasized . 

Face-to-face  media,  the  telephone,  and  substitutes  such  as  picture  phones 
and  teleconferencing,  are  "warm"  media.  These  media  are  able  to  deal  with 
human  relations,  personal  opinions  and  emotions.  Senders  and  receivers  have  a 
social  presence  (Rice,  1984).  Group  norms,  trust,  and  affection  can  be 
communicated  through  rich  media.  Personal  differences  and  emotional  conflicts 
can  be  surfaced  and  resolved.  Personal  influence  and  persuasion  can  be  used. 
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Warn  media  enable  individuals  co  negotiate  and  resolve  issues  of  power, 
status,  and  conflict,  while  cool  media  emphasize  impersonal  facts  and  stable 
events.  Thus  we  propose  that  the  frequent  use  of  a  medium  can  influence 
whether  the  organization's  culture  is  perceived  as  warm,  caring,  and 
emphasizing  personal  values,  or  whether  the  cultural  values  are  cool, 
calculative,  and  performance  oriented. 


7 .  Designing  Systems  for  Organizational  Learning 
Now  we  want  to  bring  together  several  ideas  presented  in  this  chapter  to 
propose  specific  design  characteristics  that  enable  organizations  to  learn. 

In  order  to  learn,  organizations  have  to  solve  both  the  logistics  and 
interpretive  problems.  They  must  both  process  data  and  be  able  to  interpret 
equivocal  cues.  Organizations  thus  need  to  design  two  systems — a  logistical 
system  to  handle  the  processing  of  data,  and  an  interpretive  system  to  enable 
the  appropriate  perception  and  understanding  of  data.  Organizations  can  be 
designed  with  characteristics  to  increase  the  capacity  of  either  system. 


Designing  the  Logistical  System 

How  do  organizations  acquire  and  handle  a  large  volume  of  data  when 
needed  for  learning?  Examination  of  the  literature  suggests  three  methods, 
which  we  call  organization  structure,  communication  strategy,  and  technology. 

Organization  structure.  Perhaps  the  single  most  important  way  to 
increase  the  volume  of  information  is  to  add  organizational  positions  or 
departments  designed  to  process  data  and  messages  (Huber,  1984a).  As  Lawrence 
and  Dyer  (1983)  noted  in  their  study  of  environmental  complexity,  the  addition 
of  boundary  roles  and  departments  were  needed  to  monitor  and  interpret 


environmental  complexity.  Boundary  spanning  individuals  and  departments  act 
as  sensory  units  to  monitor  relevant  environmental  sectors  and  events. 

Structural  changes  can  also  be  used  to  process  data  among  departments 
within  organizations.  Many  organizations  have  created  specialized 
departments,  called  information  centers  or  support  centers,  to  help  managers 
identify  and  obtain  needed  information  (Zmud,  1984).  This  structural  change 
increases  the  division  of  labor  and  enables  personnel  to  specialize  in 
acquiring  and  disseminating  information  vital  to  organizational  learning.  New 
departments  can  both  span  the  boundary  to  the  external  environment  and 
facilitate  internal  communication  and  coordination. 

Communication  strategy.  Communication  strategy  is  the  organization's 
approach  for  acquiring  and  handling  data.  There  are  several  parts  to  an 
organization's  information  processing  strategy.  First,  an  organization  can 
aggressively  search  for  external  information,  or  it  can  passively  monitor  the 
environment.  To  the  extent  that  more  data  are  needed,  an  aggressive  posture 
can  be  adopted  (Aguilar,  1967;  Daft  and  Weick,  1984).  Organizations  can  build 
special  communication  links  to  other  organizations,  or  send  agents  into  the 
field  (Wilensky,  1967).  Organizations  can  formalize  and  routinize  certain 
types  of  information,  such  as  periodic  surveys  of  the  external  environment  or 
periodic  internal  reports  on  performance.  The  organization  can  explicitly 
send  communication  probes  into  environmental  sectors  as  part  of  routine 
communication  activities. 

A  second  information  strategy  is  to  set  priorities  to  pinpoint  critical 
information  that  can  be  summarized  or  "chunked”  into  meaningful  units  (Farace, 
et  al.,  1977;  Huber,  1982).  Chunking  information  prevents  managers  from  being 
subjected  to  an  endless  stream  of  facts.  The  information  is  broken  into 
meaningful  units  that  apply  to  specific  questions.  A  third  strategy  is  to 


choose  whether  the  organization  wants  to  centralize  or  decentralize  the 


responsibility  for  information.  Decentralization  means  that  major  departments 
are  responsible  for  their  own  information  acquisition  and  dissemination,  which 
prevents  information  overload  on  the  central  processing  department. 
Decentralization  also  makes  departments  responsible  for  selecting  data 
relevant  to  their  needs. 

Technology.  The  technology  for  processing  information  has  undergone  a 
revolution  in  recent  years.  The  new  computing  and  communication  technologies 
have  been  called  the  "new  media"  (Rice,  1983).  Such  electrically-based 
communication  technologies  provide  an  enormous  opportunity  to  enhance  the 
volume  of  data  that  can  be  processed  through  organizational  channels  (Huber, 
1984a).  The  new  media  include  teleconferencing,  electronic  mail,  voice  mail, 
picture  phones,  and  other  forms  of  organizational  wiring.  They  provide  for 
both  storage  and  transmission  of  huge  volumes  of  data  that  would  otherwise  be 
stored  or  transmitted  through  the  written  word.  Some  of  the  new  media,  such 
as  teleconferencing  and  picture  phones,  are  designed  to  supplement 
face-to-face  communication.  The  new  technology  is  important  because  it 
provides  multiple  and  permanent  high  speed  channels  for  connecting  the 
organization  to  the  environment  and  for  connecting  departments  together.  New 
media  can  instantly  direct  and  route  messages  around  the  world.  The  computer 
can  provide  a  direct  link  to  customers  and  suppliers,  as  in  the  case  of 
American  Hospital  Supply,  Westinghouse  and  Xerox  (Porter  and  Millar,  1985). 
Electronic  media  also  provide  superb  internal  coordination,  such  as  when 
franchises,  branches,  or  overseas  offices  are  hooked  directly  to  the  central 
office  for  daily  exchanges  of  operating  data.  Finally,  electronic  media 
facilitate  the  use  of  more  efficient  organizational  structures  (Huber  and 
McDaniel,  1986). 
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Designing  the  Incerprecive  System 

Equivocality  reduction  demands  a  different  approach  from  that  outlined 
above  because  new  data  often  do  not  resolve  ambiguous  issues.  Equivocality 
reduction  typically  requires  media  high  in  richness,  which  involve  personal 
communication.  Designing  the  interpretive  system  is  based  on  organization 
structure,  communication  strategy,  and  technology,  but  specific  elements  are 
quite  different  from  the  design  of  the  logistical  system. 

Organization  structure.  The  structure  to  facilitate  equivocality 
reduction  should  place  organizational  members  in  direct  contact  with  relevant 
external  sectors  to  obtain  rich  information.  This  would  mean  structural 
disaggregation  that  locates  people  close  to  customers,  close  to  suppliers,  or 
close  to  other  elements  in  the  field.  People  can  be  assigned  to  the  field  for 
personal  observation  and  reporting  back  to  the  organization  (Wilensky,  1967). 
Moreover,  disaggregation  encourages  opportunistic  contacts  and  nonroutine 
information.  Managers  are  encouraged  to  be  in  personal  touch  with 
environmental  sectors  they  believe  important,  and  to  use  trial  and  error  to 
obtain  feedback  from  the  environment. 

With  respect  to  internal  information  processing,  equivocality  reduction 
makes  extensive  use  of  group  meetings  and  organizational  integrators.  Group 
meetings  may  be  in  the  form  of  task  forces,  project  teams,  or  committees 
(Galbraith,  1973;  Lawrence  and  Lorsch,  1967).  These  structural  mechanisms 
enable  participants  to  exchange  opinions,  perceptions,  and  judgments. 

Managers  are  able  to  establish  a  common  frame  of  reference  and  to  enact 
meaning  about  environmental  events  (Daft  and  Lengel,  1986).-  Integrators  play 
a  similar  role  by  personally  carrying  information  back  and  forth  between 
relevant  departments.  Integrators  act  as  liaison  personnel  who  coordinate 
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across  departments  through  face-to-face  and  telephone  discussions  to  overcome 
disagreement  and  thereby  reduce  equivocality. 

Communication  strategy.  To  interpret  equivocal  events  and  cues, 
communication  strategies  should  encourage  face-to-face  contacts  and  nonroutine 
information.  Personal  communications  enable  individuals  to  receive 
information  displays  that  are  close  to  the  phenomenon  of  interest,  and  to 
interpret  the  ambiguous  and  ill-defined  nature  of  events.  Discussions  among 
managers  can  then  be  used  to  reduce  equivocality.  Group  meetings  enable 
managers  to  enact  a  shared  definition  of  events.  The  organization's  strategy 
can  encourage  members  in  contact  with  the  environment  to  bring  interpretations 
and  opinions  back  into  the  organization  for  discussion. 

Another  strategy  is  to  encourage  few  rules  for  processing  data  but 
encouraging  rapid  cycles  among  managers.  Assembly  rules  are  procedures  or 
guides  that  organizations  use  to  process  data  into  a  collective  interpretation 
(Weick,  1979).  When  data  are  clear,  rules  can  be  used  to  handle  the 
processing  of  routine  information  to  a  joint  interpretation.  Fewer  rules 
should  be  used  for  ambiguous  information  because  there  is  uncertainty  as  to 
what  the  information  means,  and  managers  may  have  to  seek  out  and  discuss 
information  in  nonroutine  ways.  Although  rules  are  fewer  for  equivocal 
issues,  the  number  of  information  cycles  and  exchanges  among  managers  will  be 
greater.  Managers  should  be  encouraged  to  meet  face-to-face  on  a  frequent 
basis  so  the  data  can  be  cycled  among  members  before  an  interpretation  is 
reached  and  action  taken. 

Technology.  Even  though  they  are  not  as  rich  a  communication  media  as 
are  face-to-face  discussions,  electronically-based  communication  technologies 
can  be  adopted  to  reduce  equivocality  to  the  extent  that  they  possess 
qualities  of  richness.  Picture  phones  and  teleconferencing  enable  managers  to 
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see  one  another,  to  use  multiple  cues,  and  to  receive  rapid  feedback.  While 
these  new  media  do  not  have  the  social  presence  of  face-to-face  communications 
(Rice,  1984)  and  do  not  as  effectively  convey  subtle  emotional,  social  and 
power  relationships,  they  do  convey  richer  information  than  written  messages. 
In  addition,  some  technological  devices,  such  as  electronic  mail,  are  richer 
chan  written  communications  because  they  facilitate  frequent  messages  and 
encourage  rapid  information  cycles  among  managers.  Finally,  Group  Decision 
Support  Systems  enhance  the  exchange  of  information  in  face-to-face  meetings 
and  thereby  facilitate  the  discussions  that  lead  to  the  development  of  shared 
understanding  (Kull,  1982;  Huber,  1984b).  The  new  media  are  valuable  for 
equivocality  reduction  to  the  extent  that  they  increase  feedback  and  encourage 
a  jointly  constructed  interpretation  among  individuals. 


8.  Toward  a  Model  of  Organizational  Learning  Modes 
Now  we  bring  together  several  ideas  to  answer  the  question  raised  earlier 
in  this  chapter,  "How  do  organizations  learn?"  So  far  we  have  (1)  defined  and 
compared  the  systems-structural  versus  interpretive  perspectives  on 
organizational  communication;  (2)  explained  how  these  perspectives  define  the 
logistics  and  interpretive  problems  for  organizations;  (3)  proposed  that 
learning  is  a  function  of  the  information  load  facing  an  organization;  (4) 
introduced  the  notion  that  media  have  different  capacities  for  conveying 
messages  and  reducing  equivocality;  (5)  proposed  that  media  can  influence 
information  displays,  decision  making,  and  values  within  organizations;  and 
(6)  proposed  specific  design  characteristics  to  resolve  the  logistics  and 
interpretive  problems  within  organizations. 

Given  the  importance  of  both  the  logistics  and  interpretive  systems,  we 
hypothesize  that  organizations  may  use  one  of  four  learning  modes  illustrated 


in  Exhibit  5.  These  modes  represent  a  gestalt  of  organization  characteristics 
that  define  a  style  or  approach  to  learning  based  on  information  load.  The 


gestalt  represents  congruence  among  structure,  technology,  load,  media, 
information  displays,  and  communication  structure.  The  four  learning  modes 
include  traditional  bureaucracy,  extended  bureaucracy,  self-designing 
organization,  and  experimenting  organization.  Each  of  these  modes  represents 
a  style  of  learning  appropriate  to  the  logistic  and  interpretive  requirements 
from  the  environment. 


Exhibit  5  about  here 


Traditional  bureaucracy.  The  traditional  bureaucracy  is  the  appropriate 
learning  mode  wher.  both  equivocality  and  logistics  requirements  are  low.  New 
or  ambiguous  problems  do  not  arise  with  sufficient  frequency  to  require 
frequent  face-to-face  discussions  or  new  data  about  the  environment.  The 
organizational  assumption  is  that  learning  is  based  on  institutionalized 
experience.  The  organization  expects  to  continue  the  same  behavior  that 
worked  in  the  past,  only  more  efficiently.  Data  relevant  to  efficient 
behavior  are  stored  in  the  bureaucratic  records,  rules,  and  in  the 
organization’s  past  experience. 

The  information  load  required  for  the  traditional  bureaucracy  to  perform 
adequately  is  low  compared  to  organizations  in  other  environments.  The 
information  media  are  both  low  technology  and  low  touch.  "Low  technology" 
means  that  written  media  can  handle  the  necessary  volume  of  data.  "Low  touch" 
means  that  face-to-face  and  personal  communications  are  not. needed  to  reduce 
equivocality.  The  information  displays  made  available  to  administrators 
within  the  bureaucracy  are  characterized  as  impersonal,  remote,  objective,  and 
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promote  the  use  of  statistical  judgment  and  rational  procedures.  The 
communication  strategy  and  structure  require  relatively  few  departments  with 
environmental  scanning  responsibilities,  centralized  record  keeping,  few 
committees  and  other  coordination  devices.  The  organization  would  have  little 
use  for  the  new  computing  and  communication  technology. 

Extended  bureaucracy.  The  extended  bureaucracy  also  exists  in  an 
environment  characterized  by  a  low  need  for  equivocality  reduction,  but  the 
logistics  problem  of  processing  data  and  messages  is  much  greater  than  for  the 
traditional  bureaucracy.  The  external  environment  may  be  very  complex,  and 
hence  the  bureaucracy  must  extend  itself  into  the  environment  to  acquire 
necessary  daca.  The  basic  learning  assumption  is  that  the  systems-structural 
approach  is  an  appropriate  mode  for  learning.  The  premise  for  learning  from 
an  administrative  perspective  is  the  development  of  an  internal  knowledge  base 
(Shrivastava,  1983).  The  organization  is  expected  to  acquire  data  that 
answers  relevant  questions,  and  to  plan  future  actions.  The  criteria  for 
learning  are  action-outcome  relationships  (Duncan  and  Weiss,  1979). 

The  information  load  confronting  the  extended  bureaucracy  is  medium-high. 
Appropriate  information  media  are  high  technology  but  low  touch.  New 
communication  technology  can  help  process  volumes  of  data,  but  managers  do  not 
need  personal  discussions  because  reduced  equivocality  is  low.  The  dominant 
information  issue  is  to  acquire  large  amounts  of  data  about  a  complex  but 
definable  environment.  Electronic  technology  combined  with  surveys  and  other 
systematic  data  collection  are  appropriate  for  an  extended  bureaucracy. 
Technology  is  also  used  to  bring  the  data  into  useful  summaries  for 
management.  The  information  displays  to  managers  about  the . organization  and 
its  environment  will  tend  to  be  impersonal,  report  overall  trends,  be  results 
oriented,  and  induce  statistical  judgment  and  rational  procedures.  The 


organization's  structure  would  have  many  boundary  spanning  individuals  and 
departments,  and  perhaps  special  departments  designed  to  obtain  useful  data. 

Self-designing  organizations.  The  self-designing  organization  is 
considered  opposite  the  extended  bureaucracy.  The  self-designing  organization 
has  to  cope  with  perpetual  equivocality,  and  there  is  little  hard  data.  This 
organization  exists  in  an  ambiguous  and  shifting  environment,  so  interpretive 
systems  are  more  relevant  than  logistical  systems.  Facts  and  figures  that 
describe  the  environment  are  not  available.  The  basic  assumption  within  the 
organization  reflects  the  interpretive  approach  to  learning.  Management  must 
enact  a  definition  of  environmental  events,  and  they  engage  in  trial  and  error 
to  figure  out  the  environment.  In  this  type  of  organization,  action  may 
precede  understanding.  Learning  will  involve  frequent  changes  in  basic 
assumptions  about  organizational  purpose,  mission,  and  products  (Argyris  and 
Schon,  1978). 

The  information  load  confronting  the  self-designing  organization  Is  low- 
moderate.  A  large  volume  of  data  is  not  processed,  although  participants 
spend  time  figuring  out  data  that  are  available.  Media  will  be  low  tech  and 
high  touch.  High  technology  is  of  little  use  because  facts  and  figures 
communicated  through  these  media  have  little  value.  Managers  would  be  in 
touch  with  each  other  on  a  regular  basis.  Frequent  meetings  to  figure  out  a 
course  of  action  are  needed.  The  information  displays  made  available  to 
managers  by  rich  media  are  of  a  personal  nature,  pertain  to  underlying 
cause-effect  relationships,  and  induce  clinical  judgment  and  human  values  in 
decision  making.  The  communication  structure  of  the  organization  encourages 
the  development  of  personal  networks,  ad  hoc  meetings,  and  disaggregation  of 
the  organization  so  that  members  can  be  in  personal  contact  with  relevant 
sectors  of  the  environment. 


Experimenting  organizations.  The  experimenting  organization  is  in  the 
most  demanding  learning  situation  because  the  interpretive  and  logistical 
problems  must  both  be  managed.  The  organization  must  simultaneously  define 
the  environment  and  gather  hard  data  about  the  environment.  The  underlying 
learning  assumptions  represent  multiple  criteria,  including  both  interpretive 
and  systems-structural  approaches  to  learning,  both  centralized  planning  and 
enactment.  The  learning  premise  within  the  organization  would  be  adaptive 
learning  (Cyert  and  March,  1963;  March  and  Olson,  1976),  and  incremental, 
trial  and  error  decision  processes  (Lindblom,  1979;  Mintzberg,  et  al.,  1976). 
The  experimenting  mode  of  learning  is  appropriate  for  a  large,  complex 
organization  undergoing  transformation  or  confronting  unexpected  environmental 
changes.  Rational  processes  may  be  attempted,  and  if  unworkable,  the 
organization  would  use  more  personal,  enactive  learning  techniques. 

The  information  load  in  the  experimenting  organization  is  very  high 
because  a  large  volume  of  data  is  needed  about  definable  elements  of  the 
external  environment,  and  meetings  and  discussions  are  required  to  interpret 
ambiguous  stimuli.  Media  would  be  both  high  technology  and  high  touch.  High 
technology  would  enable  the  organization  to  scan  a  complex  environment  and 
assimilate  data  about  many  events.  High  touch  would  enable  the  organization 
to  use  personal  interpretations  and  discussions  of  events.  The  information 
displays  available  to  managers  include  both  personal  and  impersonal  views, 
and  describe  both  overall  trends  and  cause-effect  relationships.  The  media 
could  facilitate  either  clinical  or  statistical  judgment  depending  on  the  data 
and  the  events.  The  communication  structure  should  include  many  boundary 
spanning  people  and  departments,  an  aggressive  approach  to  data  acquisition 
such  as  surveys,  and  disaggregation  of  structure  so  that  members  are  involved 
in  direct  contact  with  environmental  events.  The  personal  networks  of 


managers  and  Che  technology  network  are  both  important.  The  experimenting 
organization  devotes  a  large  amount  of  time  and  resources  to  information 
processing,  and  is  expecced  to  experiment  with  matrix  structures,  computer 
networking,  and  other  devices  for  assuring  information  for  external  scanning 
and  internal  coordination. 

9 .  Conclusions  and  Research  Implications 

We  began  this  chapter  with  the  story  of  American  LaFrance,  the  fire  truck 
manufacturer  that  once  ruled  its  marketplace  and  now  is  going  out  of  business. 
The  reason  American  LaFrance  failed  is  that  a  major  competitor,  Emergency  One, 
manufactures  fire  trucks  from  aluminum,  uses  computer  design  techniques,  and 
has  aggressively  marketed  its  product  to  fire  departments.  American  LaFrance 
failed  because  it  was  not  equipped  to  learn  about  and  respond  to  changes  in 
the  external  environment.  American  LaFrance  is  acting  like  a  "traditional 
bureaucracy,"  but  it  should  have  been  designed  as  an  "extended  bureaucracy." 
American  LaFrance  did  not  use  marketing  surveys,  or  send  people  into  the  field 
to  find  out  what  customers  wanted,  find  out  about  new  technologies,  or  to 
discover  the  actions  of  competitors.  American  LaFrance  acquired  no  data  on 
aluminum  bodies,  on  computer  designs,  or  on  new  assembly  techniques.  American 
LaFrance  was  perfectly  designed  to  continue  making  fire  trucks  in  the  same  old 
way,  with  incremental  efficiencies,  but  had  no  knowledge  base  for  larger 
changes.  American  LaFrance  failed  because  it  was  not  designed  to  learn,  yet 
it  existed  in  an  environment  that  required  learning  and  adaptation  to  survive. 

Organizational  learning  has  been  implicit  in  the  organizational 
literature  for  many  years.  Previous  research  and  theorizing  can  be 
categorized  into  either  the  systems-structural  perspective  or  the  interpretive 
perspective  on  learning.  These  two  perspectives  are  reflected  in  the  need  for 
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boch  data  logistics  and  interpretation  within  organizations.  We  proposed  that 
media  could  be  used  to  facilitate  either  type  of  learning,  and  recommended 
specific  design  characteristics.  The  four  learning  modes — traditional 
bureaucracy,  extended  bureaucracy,  self-designing  organizations,  and 
experimenting  organizations — reflect  an  integration  of  ideas  and  research 
findings  from  the  literature.  A  great  deal  of  additional  work  in  the  area  of 
organizational  learning  is  called  for,  and  specific  implications  for  research 
are  as  follows. 

1.  Perhaps  the  most  urgent  need  for  additional  research  is  to  develop 
organization  design  guidelines  for  the  interpretive  perspective.  The  field 
of  organizational  design  already  knows  a  great  deal  about  using  the 
systems-structural  perspective  for  the  acquisition  and  distribution  of 
information  (Huber,  1984).  For  example,  techniques,  strategies,  and 
technologies  to  increase  the  flow  of  information  and  reduce  its  cost  are 
already  adopted  in  organizations.  A  bigger  problem  is  to  develop  explicit 
recommendations  for  designing  organizations  with  effective  interpretive 
systems,  soft  and  ill-defined  as  they  currently  are.  At  this  point  we  can 
make  common  sense  suggestions,  such  as  provide  managers  with  the  opportunity 
for  face-to-face  discussion,  have  a  lounge  where  people  can  talk  informally, 
perhaps  create  a  softball  team  with  members  from  several  departments,  and 
scold  managers  for  remaining  in  the  office  rather  than  visiting  organizations 
in  the  environment.  Organizations  may  be  able  to  consciously  design  the  use 
of  task  forces,  group  decision  support  systems,  and  perhaps  even  matrix 
structures  to  encourage  the  interpretation  of  equivocal  events  in  a  way  that 
produces  a  logical  course  of  action  (Huber,  1984b;  Daft  and.Lengel,  1986). 

2.  Systematic  research  into  the  topic  of  organization  learning  is  not 
likely  to  progress  far  without  initial  effort  to  develop  measures  that 


operationalize  basic  learning  concepts.  Many  aspects  of  organizational 
learning  are  elusive  and  ill-defined.  Concepts  often  pertain  to  understanding 
as  it  takes  place  within  the  minds  of  managers,  which  is  hard  to  identify  and 
measure.  Initial  research  could  focus  on  defining  and  operationalizing 
relevant  dimensions  of  the  environment,  logistics  system  components, 
interpretive  systems  components,  media,  the  nature  of  messages, 
characteristics  of  new  communication  technologies,  information  load,  and  when 
learning  occurs.  These  are  difficult  concepts,  and  their  measurement  is  a 
full  menu  for  organizational  researchers. 

3.  Yet  a  third  area  of  potential  research  is  the  impact  of  interpretive 
and  logistic  systems  on  the  organization.  This  research  would  correspond  to 
the  ideas  in  Exhibit  4  about  the  information  displays,  decision  processes  and 
internal  values  induced  by  the  organization's  communication  system.  An 
organization  that  emphasizes  logistic  systems  such  as  written  and  electronic 
media  could  be  studied  to  learn  whether  managers  perceive  the  world 
differently  than  managers  in  organizations  that  emphasize  interpretation 
through  personal  discussion.  The  impact  of  media  on  manager  perceptions, 
mental  representations,  decision  making,  and  individual  versus  shared 
perceptions  represent  a  new  and  intriguing  avenue  for  understanding  the  impact 
of  information  designs  for  decision  making  and  learning. 

4.  At  a  more  micro  level,  reseai  h  is  needed  that  focuses  more  precisely 
upon  individual  messages,  the  media  through  which  they  are  communicated,  and 
the  context  of  the  communication.  Initial  findings  suggest  that  the  matching 
of  messages  to  media  and  situation  constitutes  effective  information 
processing  (Lengel,  1983).  Yet  the  surface  has  only  been  scratched  in  this 
research.  Even  more  important  is  the  need  to  define  the  multiple  dimensions 
of  messages,  media,  and  situations.  How  do  media  differ  with  respect  to 
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feedback,  speed,  accuracy,  social  presence,  focus,  and  so  on?  What 
characteristics  of  messages,  such  as  equivocality,  length,  complexity, 
reliability,  are  relevant  to  organizational  learning?  How  does  the 
communication  situation,  including  the  relationship  between  sender  and 
receiver,  differences  in  frames  of  reference,  and  physical  distance  affect  the 
learning  process?  The  research  questions  pertaining  to  possible  combinations 
of  messages,  media,  and  situations  seem  almost  limitless. 

5.  Yet  another  needed  line  of  research  would  involve  field  studies  of 
the  learning  relationships  proposed  in  this  chapter  and  elsewhere  in  the 
literature.  This  type  of  research  would  compare  organizations  to  see  whether 
the  clusters  of  elements  proposed  in  the  model  of  learning  modes  hang  together 
in  the  grouping  suggested  here,  or  in  any  other  groupings.  Other  questions 
include:  How  do  environmental  characteristics  correlate  with  perceived 
learning  requirements  within  organizations?  How  do  environment 
characteristics  correlate  with  internal  systems  for  logistics  and 
interpretation?  Is  an  organization's  ability  to  learn  correlated  with 
performance?  This  type  of  research  will  enhance  our  understanding  of  learning 
at  the  organizational  level  of  analysis. 

The  major  conclusion  from  this  paper  is  the  need  for  organizations  to  be 
aware  of  external  events,  to  acquire  and  distribute  messages  about  these 
events,  and  to  try  to  make  sense  of  things  when  events  are  equivocal.  In 
order  to  learn,  organizations  have  to  solve  both  the  logistics  and 
interpretive  problems.  They  must  both  process  data  and  be  able  to  interpret 
equivocal  cues.  Organizations  thus  need  to  design  two  systems — a  logistical 
system  to  handle  the  processing  of  data,  and  an  interpretive  system  to  enable 
the  appropriate  perception  and  understanding  of  data.  Organizations  may  learn 
spontaneously  and  intuitively,  but  we  propose  that  learning  systems  can  be 
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deliberately  designed  to  enhance  learning  and  adaptation.  The  model  of 
organizational  learning  modes  calls  attention  to  different  ways  of  learning 
that  managers  and  researchers  may  not  have  thought  about  before.  Each  mode 
has  a  learning  strength,  but  is  suited  to  a  specific  situation.  If  an 
organization  has  been  designed  in  one  mode,  as  was  the  case  at  American 
LaFrance,  then  it  may  need  to  assess  whether  another  mode  may  be  better.  The 
value  of  any  comparative  model  is  that  it  provides  alternatives  and  new 
perspectives.  The  ideas  proposed  in  this  paper  suggest  a  viewpoint  and 
model — perhaps  a  starting  point — from  which  to  build  toward  more  complete 
understanding  of  how  organizations  learn. 
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Footnotes 


(1)  Although  the  literature  focusing  on  adaptation  and  the  literature 
focusing  on  congruence  among  internal  organizational  characteristics  have 
different  emphases,  they  are  becoming  less  distinguishable  (Van  de  Ven  and 
Drazin).  This  is  because  (1)  the  "pairings"  of  the  congruence  literature  are 
among  the  design  features  of  the  adaptation  literature,  and  (2)  the  efficacy 
of  a  particular  pairing  for  an  organization  often  depends  on  the 
organization's  environment.  Together  they  constitute  the  basis  for  the 
contingency  theory  component  of  organization  theory. 

(2)  Putnam  (1983)  and  Smircich  (1983)  summarize  and  contrast  the 
functional  and  interpretive  paradigms  of  organizational  analysis. 

(3)  Information  theorists  distinguish  between  data  and  information  in  the 
following  way — data  contain  information  to  the  extent  that  they  reduce 
uncertainty.  However,  data  can  also  increase  uncertainty — can  alert  you  to 
the  presence  of  conditions  you  felt  certain  did  not  exist.  This  fact,  and  the 
fact  that  most  readers  do  not  make  a  distinction  between  data  and  information, 
causes  us  to  use  the  terms  interchangeably  to  mean  symbols  whose  content  is 
understood. 
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THE  DECISION  MAKING  PARADIGM  OF  ORGAIEKATIONAL  DESIGN 

Abstract 


This  paper  introduces  and  explicates  the  decision-making  paradigm  of 
organizational  design.  We  argue  that  the  domains  of  existing  design 
paradigms  are  declining  in  scope,  and  that  the  nature  of  current  and  future 
organizational  environments  requires  use  of  a  design  paradigm  that  responds 
to  the  increasing  frequency  and  criticality  of  the  decision-making  process. 
In  particular,  we  argue  that  the  decision-making  paradigm  is  applicable  when 
the  organizational  environments  are  hostile,  complex,  and  turbulent. 

The  focal  concept  of  the  decision-making  paradigm  is  that  organizations 
should  be  designed  primarily  to  facilitate  the  making  of  organizational 
decisions.  The  paper  sets  forth  the  paradigm's  six  major  concepts  and 
discusses  the  principal  domains  of  its  application-  The  paper  also  examines 
the  relationships  between  the  decision-making  paradigm  and  the  literatures 
on  (1)  organizational  decisionmaking,  (2)  the  information  processing  view 
of  organizations,  and  (3)  the  need  for  compatibility  between  the 
organization's  design  and  the  design  of  its  technologically  supported 
information  systems.  The  paper  concludes  by  identifying  ten  organizational 
design  guidelines  that  follow  from  the  decision-making  paradigm. 


THE  DECISION  MAKING  PARADIGM  OF  ORGANIZATIONAL  DESIGN 


1 .  Introduction 

Overview 

In  the  evolution  of  many  fields  of  human  endeavor,  paradigms  appear, 
influence  practices  in  the  field,  and  eventually  yield  some  or  all  of  their 
influence  to  other  paradigms  (Kuhn,  1962).1  In  the  past,  three  paradigms 
have  exerted  major  influence  on  the  practice  of  designing  organizations. 

They  are  the  paternalistic/ political  paradigs,  the  accountability/authority 
paradigm,  and  the  workflow  paradigm.  A  fourth  paradigm  is  presented  in  this 
paper  based  on  the  assumption  that  decision  making  has  become  the  central 
organizational  activity.  To  put  this  fourth  paradigm  in  context,  we  will 
begin  by  considering  the  first  three. 

Perhaps  the  earliest  approach  to  organizational  design  involved  the 
tribal  leader's  allocating  tribal  resources,  including  human  resources, 
according  to  blood  ties  or  political  allegiances.  This  way  of  thinking 
about  the  organizational  design  task,  this  organizational  design  paradigm, 
is  still  in  use,  especially  in  non-industrialized  countries.  We  will  call 
this  perspective  the  paternalist! c/ poli tical  paradigm.  Its  focal  concept  is 
that  when  designing  an  organization  it  is  primarily  important  to  allocate 
power-enhancing  resources,  such  as  authority  and  subordinates,  to  people 
who  are  likely  to  be  loyal  supporters  because  of  kinship  or  political 
affiliation.  The  implied  organizational  effectiveness  criterion  associated 
with  this  paradigm  is  maximization  of  the  leader's  political  power— 


2 


effective  organizations  are  those  whose  leaders  have  considerable  political 
support.  The  best-known  explication  of  this  paradigm  is  that  by  Niccolo 
Machiavelli  (Machiavelli ,  1964;  Calhoun,  1969). 

Another  paradigm  appeared  as  populations  became  more  concentrated  and 
collective  endeavors  more  complex.  This  accountability/authority  paradigm 
manifested  itself  in  the  words  of  Moses  when  he  gave  the  Israelites  the 
organizational  structures  to  be  used  in  war  (Deuteronomy  20.1-20),  and 


became  pervasive  in  early  civilizations,  notably  the  Roman  Empire.  It  was 
central  to  classical  organization  and  management  theory  (c.f.,  Fayol, 
1916/49;  Fayol,  1944)  and  to  Max  Weber's  thinking  about  bureaucracies 
(Weber,  1947)  and  it  is,  of  course,  widely  used  in  designing  modern 
organizations.  Its  focal  concept  is  that  when  designing  organizations  it  is 
primarily  important  to  specify  who  is  accountable  for  fulfilling  which 
responsibilities  and  to  allocate,  to  those  accountable,  authority  sufficient 
to  enable  them  to  carry  out  these  responsibilities.  The  implied 
organizational  effectiveness  criterion  is  maximization  of  the  probability 
that  those  who  are  assigned  responsibilities  will  fulfill  these 
responsibilities — effective  organizations  are  these  whose  members  fulfill 
their  individual  responsibilities. 

The  industrial  revolution  contributed  to  the  development  and  extensive 
use  of  a  third  paradigm,  one  where  organizational  structures  and  processes 
are  designed  around  the  flow  of  work  (Woodward,  1965;  Hickson,  Pugh,  and 
Pheysey,  1969).  Thus  we  see  departments  sequenced  along  assembly  lines,  we 
think  of  purchasing,  production,  and  shipping  as  departments  involved  in  the 
transformation  and  movement  of  materials,  and  we  occasionally  design 
organizations  using  socio-techni cal  systems  design  concepts  (Trist,  1981). 
The  workflow  paradigm's  focal  concept  is  that  when  designing  organizations 


it  is  primarily  important  to  create  structures  and  administrative  processes 
that  match  the  organization's  production  processes  or  operations.  The 
implied  organizational  effectiveness  criterion  is  maximization  of  either  the 


effectiveness  of  the  production  system  or  the  joint  effectiveness  of  the 
production  system  and  the  structural  system  together — effective 
organizations  are  those  whose  production  system  is  effective.^ 

In  this  paper  we  set  forth  and  formalize  a  fourth  paradigm  for 
designing  organizations,  and  explore  the  domain  of  its  usefulness.  We  call 
it  the  decision-making  paradigm.  Its  focal  concept  is  that  when  designing 
organizations  it  is  primarily  important  to  create  structures  and  processes 
that  facilitate  the  making  of  organizational  decisions  (decisions  made 
within  and  on  behalf  of  the..organi zations)  .-.-The  implied  organizational 
effectiveness  criterion  is  maximization  of  the  quality  (broadly  defined  and 
including  timeliness)  of  organizational  decisions— effective  organizations 
are  those  whose  decisions  are  of  high  quality.  We  intend  for  the  paradigm 
to  serve  as  ( 1 )  a  framework  for  organizing  thoughts  and  observations,  (2)  a 
basis  for  developing  working  hypotheses  prior  to  observation,  (3)  a 


communication  aid,  and  (4)  a  source  of  organizational  design  guidelines. 

The  decision-making  paradigm  did  not  evoive  from  the  workflow  paradigm, 
just  as  the  workflow  paradigm  did  not  evolve  from  its  predecessors .  Rather, 
each  paradigm  is  a  response  to  a  change  in  the  relative  importance  of 
various  organizational  effectiveness  criteria.  In  the  next  several 
paragraphs  we  review  some  of  the  changes  in  organizational  environments  that 
have  caused  the  relative  importance  of  effectiveness  criteria  to  change,^ 
and  also  examine  the  current  and  forthcoming  changes  in  organizational 
environments  that  favor  development  of  the  decision-making  paradigm. 

Forces  Requiring  the  Development  of  the  Decision-Making  Paradigm 


As  societies  change,  so  also  do  the  frameworks  that  guide  thinking  in 
various  fields  of  endeavor.  For  the  field  of  organizational  design,  three 
of  the  paradigms  in  long  use  are  not  as  acceptable  or  useful  as  they  once 
were,  although  they  still  serve  well  in  many  situations. 

Consider  the  paternalistic/ political  paradigm.  This  approach  to 
designing  organizations,  while  still  in  use,  is  out  of  favor  in  much  of  the 
Western  world.  Two  forces  have  contributed  to  its  diminished  use.  One  is 
that  the  increased  efficiency  of  communication  and  transportation  systems 
has  removed  the  time  and  space  buffers  that  insulated  many  organizations 
from  potential  competitors.  With  increasing  competition  has  come  a  greater 
need  to  rationalize  organizational  structures  and  technologies  (in  the  sense 
that  Woodward  (1965)  use3  the  word  "rationalize,")  and  to  allocate  resources 
to  those  personnel  most  qualified  to  employ  these  resources  on  behalf  of  the 
organization  in  its  attempts  to  compete  successfully.  These  personnel  are 
not  always  the  kin  or  loyal  followers  who  would  be  the  recipients  of 
organizational  resources  under  the  paternalistic/ political  paradigo.  In 
effect,  the  importance  of  the  "maximize  leader  power"  effectiveness 
criterion  has  declined  relative  to  the  importance  of  the  "maximize  the 
organization's  competitive  capability"  criterion. 

The  second  force  contributing  to  less  frequent  use  of  the 
paternalistic/ political  paradigm  is  Western  Society's  declining  tolerance 
for  favoritism  as  a  practice.  Examples  include:  (1)  insistence  by  unions 
and  civil  service  organizations  that  seniority  or  written  tests  be  major 
criteria  for  wage  increases,  job  retentions,  and  promotions; 

(2)  anti-discrimination  legislation  that  reduces  the  opportunity  for  "the 
establishment"  to  perpetuate  itself  by  selecting  replacement  personnel  of 
similar  characteristics  such  as  sex,  race,  and  national  origin;  and  (3)  a 
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vociferous  press  that  often  publicizes  and  infers  unfairness  to  acts  of 
favoritism. 

The  accountability/ authority  paradigm  is  also  in  less  frequent  use. 
"Principles"  of  organizational  design  derived  from  classical  organization 
and  management  theories  (c.f.,  Gulick  and  Urwick,  1937,  and  Mooney,  19*17), 
such  as  those  dealing  with  "unity  of  command"  and  "span  of  control,"  are 
used  less  frequently.  One  reason  for  this  loss  of  emphasis  is  that  other 
sources  of  power  and  influence,  most  notably  expertise,  have  risen  in 
applicability  at  the  expense  of  position  power  or  authority.  In  addition, 
the  rising  political  and  technical  complexity  of  many  organizational 
decisions  require  participative  decision  making,  or  at  least  a  diffusion  of 
influence,  and  consequently  of  accountability.  Decision-making  conferences 
in  modern  organizations  are  frequent  and  important,  and  are  often  heavily 
influenced  by  staff  personnel  having  no  direct  authority  or  direct 
accountability  for  the  consequences  of  the  decision.  In  effect,  the 
organizational  effectiveness  criterion  focusing  on  individuals  fulfilling 
their  assigned  responsibilities  by  drawing  on  their  authority,  has  yielded 
some  of  its  domain  to  a  criterion  focusing  on  people  fulfilling  collective 
responsibilities  and  drawing  on  multiple  sources  of  influence,  especially 
expertise,  to  sway  their  associates'  thinking. 

Finally,  the  workflow  paradigm,  while  still  both  common  and  useful,  is 
gradually  losing  one  of  its  most  important  areas  of  application.  As 
manufacturing  declines  as  a  proportion  of  the  Western  world’s  economic 
activity  (Toffler,  1980;  Naisbitt,  1982),  so  too  does  one  of  the  more 
conspicuous  opportunities  to  apply  the  workflow  paradigm.  In  addition,  in 
many  organizations,  marketing,  finance, ..and  other  functions  have  gained  in 
importance  at  the  expense  of  the  manufacturing  function,  and  have 


consequently  exerted  greater  influence  on  organizational  structures  and 
processes.  As  the  relative  criticality  of  the  manufacturing  function  has 
declined  within  many  organizations  and  across  the  U.S.  economy,  the  relative 
importance  of  the  "maximize  production  system  efficiency"  design  criterion 
has  also  declined. 

In  summary,  one  reason  to  develop  a  new  paradigm  of  organizational 
design  is  that  the  applicability  of  three  historically  pervasive  paradigms 
has  declined.  Yet,  the  concern  with  effectiveness  of  organi zations  anc  with 
the  design  of  effective  organizations  remains  (Lewin  and  Minton,  1986).  But 
why  should  a  new  paradigm  focus  on  decision  making?  One  answer  to  this 
question  follows  from  ongoing  and  forthcoming  changes  in  the  nature  of 
organizational  decision-making  processes.  "The  greater  turbulence  of  the 
post-industrial  environment  will  demand  that  organizational  decision  making 
be  acre  frequent  and  faster .  The  greater  complexity  of  this  environment 
will  also  cause  decision  making  to  be  more  complex,  e.g.,  to  require 
consideration  of  more  variables  and  more  complex  relationships  among  these 
variables"  (Huber,  198^,  p.  933)*  Thus,  because  changes  in  organizational 
processes  generally  require  changes  in  structure,  it  seems  reasonable  to  set 
forth  a  design  paradigm  that  focuses  on  creating  structures  that  facilitate 
decision  making. 

A  second  reason  for  a  new  paradigm  to  focus  on  decision  making  fellows 
from  the  first. 

Organizational  decision  making  in  the  organizations  of  the  post¬ 
industrial  world  shows  every  sign  of  becoming  a  great  deal  more 
complex  than  the  decision  making  of  the  past.  As  a  consequence  of 
this  fact,  the  decision  making  process,  rather  than  the  processes 
contributing  immediately  and  directly  to  the  production  of  the 
organization’s  final  output,  will  bulk  larger  and  larger  as  the 
central  activity. in  which  the  organization  is  engaged.  In  the 
post-industrial  society,  the  central  problem  is  not  how  to 
organize  to  produce  efficiently  (although  this  will  always  remain 
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an  important  consideration),  but  how  to  organize  to  make 
decisions  (Simon  1973.  pp.  269-270) .  (Italics  are  the  authors'.) 

It  seems  reasonable,  therefore,  to  set  forth  a  design  paradigm  that 

facilitates  effective  accomplishment  of  the  organization's  central  activity. 

It  is  interesting  to  note  Simon's  distinction  between  production 
processes  and  decision  processes.  Continuing  to  assume  that  production 
processes  are  the  organization's  central  activity  would  cause  the 
traditional  workflow  paradigm  to  dominate  the  decision-making  paradigm. 
Instead,  it  seems  that  forthcoming  conditions  call  for  more  extensive  use  of 
an  organizational  effectiveness  criterion  such  as  maximization  of  the 
quality  cf  organizational  decisions. 

The  remainder  of  this  paper  is  organized  as  follows.  In  Section  2  we 
elaborate  on  the  nature  of  the  paradigm  by  describing  its  major  concepts  and 
the  environments  where  it  seems  most  useful.  Section  3  describes  some 
literatures  with  which  the  paradigm  interfaces,  and  thus  helps  to  define  its 
conceptual  boundaries.  In  Section  4,  we  describe  a  number  of  organizational 
design  guidelines  that  follow  from  use  of  the  decision-making  paradigm. 
Section  5  contains  same  concluding  comments. 

2.  Elaboration  of  the  Paradigm 

We  noted  earlier  that  (1)  the  focal  concept  of  the  decision-making 
paradigm  is  that  organizations  should  be  designed  primarily  to  facilitate 
the  making  of  organizational  decisions  and  (2)  the  implied  organizational 
effectiveness  criterion  is  maximization  of  the  quality  (broadly  defined, 


e.g.,  including  timeliness)  of  organizational  decisions.  In  this  section  we 
formally  develop  the  paradigm.  As  required  by  Dushkin  (1974),  we  set  forth 
its  major  assumption  and  concepts  and  describe  its  principal  domains  of 


applicability. 
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The  major  assumption  associated  with  the  decision  making  paradigm 
is  that  decision  making  is  "the  central  activity  in  which  the  organization 
is  engaged"  (Simon,  1973.  P-  270).  The  paradigm's  major  concepts  are  as 
follows . 

Major  Concepts 

Organizational  design.  As  a  noun  this  term  refers  to  the  structures 
and  processes  that  organizational  members  use  to  achieve  desired 
organizational  outcomes.  As  a  verb  it  means  the  processes  used  to  choose  or 
create  the  organization's  design.  It  involves  the  determination  of 
organizational  roles  and  the  relationships  among  the  roles. 

Decision  making.  This  term  refers  to  the  processes  commonly  portrayed 
as  occurring  early  in  the  "problem  solving  process"  --the  sensing, 
exploration,  and  definition  of  problems  or  opportunities— as  well  as  the 
generation,  evaluation,  and  selection  of  solutions. 

Central  activity.  A  central  activity  is  one  whose  successful 
execution  is  critical  for  effective  accomplishment  of  the  organization's 
goals  and  strategies.  For  example,  a  central  activity  of  a  consulting 
company  is  deciding  what  to  recommend  to  the  client.  Central  activities 
need  not  occur  frequently.  For  example,  the  central  activities  of  a 
hospital  range  from  the  frequent  activity  of  deciding  what  actions  to  take 
with  regard  to  improving  a  patient's  condition  to  the  infrequent  activity  of 
deciding  what  market  niche  to  fill. 

Decision  process  characterlsti cs .  The  paradigm  calls  for 
organizational  designers  to  establish,  or  at  least  selectively  nurture,  the 
characteristics  of  the  decision  processes  that  are  especially  suitable  for 
the  particular  decision  task  and  setting.  For  example,  characteristics  of 
the  decision  processes  of  a  consulting  company  are  (1)  the  actual  or 
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symbolic  use  of  expertise  relevant  to  the  client's  problem  (Feldman  and 
March,  1981)  and  (2)  the  attempt  to  develop  recommendations  that  will  be 
well-received  by  the  client  (Cyert  and  March,  1963,  p.  64). 

Primary  information  sources.  Explicit  consideration  of  the 
information  sources  appropriate  to  carrying  out  the  organization's  central 
activity  is  a  major  concept  of  the  decision-making  paradigm  because  the 
information  channels  that  connect  decision  units  to  these  sources  are  a  key 
component  of  any  organizational  design  that  results  from  use  of  the 
paradigm. 

Primary  structural  form.  The  organization's  primary  structural  form 
(and  decision  process  characteristics )  must  facilitate  carrying  out  the 
central  activity,  i.e.,  making  decisions.  In  the  case  of  a  consulting 
company,  the  paradigm  would  call  for  the  client's  case  to  be  considered  as  a 
project,  a  decision-making  project,  for  which  a  structural  form  must  be 
established.  Consequently  we  would  expect  to  see  both  a  project  management 
structure  (Duncan,  1979)  and  a  more  permanent  structure  containing  units 
specialized  by  expertise  from  which  the  project  team  members  would  be  drawn. 

In  what  circumstances  are  these  concepts  most  applicable?  This 
question  leads  to  the  issue  of  domains. 

Domains  of  Primary  Application 

In  his  well-known  analysis  of  the  Cuban  missile  crisis,  Graham  Allison 
identified  and  employed  three  models  for  interpreting  organizational 
decisions  (Allison,  1969).  Perhaps  the  most  significant  contribution  of 
Allison's  work  was  his  recognition  and  articulation  of  the  fact  that  almost 
any  decision  made  within  and  on  behalf  of  an  organization  can  be  interpreted 
using  any  of  the  three  models;  the  model  domains  are  not  mutually  exclusive. 

The  challenge  to  model  users  is  to  determine  which  model  would  be  most 
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helpful  to  then,  given  their  task  and  their  perception  of  the  decision 
situation.  Similarly  the  domains  of  usefulness  of  the  organizational  design 
paradigms  outlined  earlier  are  not  mutually  exclusive.  In  almost  any  actual 
design  situation,  each  paradigm  has  some  relevance.  The  following  domain 
characteristics  seem  to  favor  use  of  the  decision-making  paradigm  when 
designing  organizations. 

Hostile  environments .  Organizational  designs  should  facilitate 
the  conduct  of  important  processes.  If  the  environment  is  benign,  then 
almost  any  alternative  will  do,  and  decision  making  is  relatively 
unimportant  since  decision  quality  is  relatively  unimportant.  If  the 
environment  is  threatening,  as  it  is  when  competitors  are  strong  or  when 
resources  are  scarce,  then  decision  quality  is  important  and  the 
organizational  design  should  facilitate  the  making  of  high  quality 
decisions . 

Complex  environments .  All  else  equal,  an  organization's  decision 
situations  are  more  complex  when  the  organization's  environment  is  mere 
complex — when  it  contains  mere  components  with  more  interdependencies.  More 
complex  decision  situations  require  organizational  designers  to  provide  for 
or  allow  for  more  types  of  expertise  and  consideration  of  more  criteria, 
i.e.,  the  situations  require  more  structural  differentiation.  This  in  turn 
requires  that  organizational  designers  create  decision  processes  and 
structures  that  integrate  the  differentiated  units  or  their  outputs 
(Lawrence  and  Lorsch,  1967). 

Turbulent  environments.  All  else  equal,  design  should  facilitate 
frequently  occurring  tasks.  Since  turbulent  environments  (f as t- changing 
environments  of  low  predictability)  require  more  frequent  decision  making. 


organizations  in  such  environments  should  have  designs  that  attend  to  this 
need. 

We  noted  earlier  that  the  major  assumption  of  the  decision  making 
paradigm  is  that  decision  making  is  the  organization's  central  activity. 
This  assumption  is  more  likely  to  be  valid  in  environments  such  as  those 
just  noted;  it  is  likely  to  be  valid  in  post-: industrial  environments  (Simon 
1973.  pp.  269-270;  Huber,  1984,  pp.  933“934) .  Wherever  the  assumption  is 
not  valid,  for  example  within  organizational  components  so  buffered  frcm 
uncertainty  that  few  or  no  judgments  are  exercised  with  respect  to  matters 
affecting  organizational  performance,  then  the  paradigm  has  little 
applicability. 

Related  to  this  last  argument  is  the  argument  that  in  fast- changing, 
highly  unpredictable  environments,  planning,  and  therefore  organizational 
design,  is  of  little  use,  and  organizations  should  instead  rely  on 
flexibility  to  respond  to  whatever  environmental  demands  befall  them 
(Sutherland,  1975;  Ackoff,  1981;  Kanter,  1983).  Even  if  this  argument  is 
valid,  it  does  not  preclude  the  need  for  decision  making.  To  the  contrary, 
it  heightens  the  need  for  a  well- organized,  fast-responding  decision-making 
structure  for  swiftly  deciding  upon  the  organization's  response  (Smart  and 
Vertinsky,  1977). 

Hierarchical  Level 

Most  applications  of  the  paradigm's  major  concepts  that  we  have 
described  are  at  the  operations  level.  It  is  important  to  note,  however, 
that  the  paradigm  is  especially  applicable  at  the  organization's  strategic 
management  level  where  decision  making  is  so  clearly  a  central  activity.  0 
course  at  the  strategic  level  the  phrase  "central  activity"  must  be 
interpreted  less  as  "frequent  activity"  and  more  as  "critical  activity." 


Strategic  decisions  may  be  infrequent,  but  the  building  and  maintaining  of 
the  supporting  infrastructure  (the  "decision  processes",  "information 
sources",  and  "structural  forms"  noted  above)  is  an  ongoing  organizational 
design  and  redesign  process  (c.f.,  Huber,  1 98-4 ,  pp.  9115-9^7). 

3.  Sane  Conceptual  Boundaries 

Theories,  models  and  paradigms  are  often  defined  as  much  by  what  they 
are  not  as  by  what  they  are.  In  this  section  we  identify  four  literatures 
to  which  the  decision-making  paradigm  is  related.  In  a  sense  these 
literatures  help  define  the  decision-making  paradigm's  conceptual 
boundaries.  In  another  sense  they  are  antecedents  to  the  paradigm. 

Certainly  they  preceded  the  paradigm  as  it  is  presented  here,  and  they  were 
instrumental  in  the  maturation  of  our  thinking  in  this  subject.  On  the 
other  hand,  neither  the  existence  nor  use  of  the  decision-unaking  paradigm 
depends  on  the  existence  of  these  literatures.  Rather  they  and  the  paradigm 
are  complementary . 

Organizational  Design 

For  an  overview  of  the  organizational  design  literature  and  its 
development,  see  Lewin  and  Huber  (1986).  The  paradigm  draws  on  this 
literature,  and  thus  indirectly  on  the  organization  theory  literature,  as 
sources  of  insight  into  the  nature  of  and  need  for  the  major  concepts  and 
applicable  domains  discussed  in  Section  2. 

Organizational  Decision  Making 

The  decision-making  paradigm  addresses  the  issue  of  how  organizations 
should  be  designed  if  their  central  activity  is  making  decisions.  Related 
to  this,  but  in  contrast  to  it,  is  the  organizational  decision-making 
literature  that  deals  with  how  organizations  actually_make  decisions  and  how 
their  decision-making  behaviors  affect  decision ‘out comes .  In  order'to  give 
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more  insight  into  the  nature  of  this  literature,  we  briefly  highlight  some 
of  the  better- known  subtopics  and  works. 

The  "Carnegie  School"  led  the  way  in  studying  organizational  decision 
making  with  a  series  of  case  studies  conducted  during  the  1950's  and  1960’s. 
The  results  of  the  earlier  studies  are  summarized  in  The  Behavioral  Theory 
of  the  Firm  (Cyert  and  March,  1963)  and  built,  to  some  extent,  on  the 
earlier  conceptual  work,  Organi zations  (March  and  Simon,  1958).  Later 
studies  used  process  models  of  organization  decisions  to  evaluate  and  extend 
the  Behavioral  Theory  of  the  Firm  (Weber,  1965;  Gerwin,  1969;  a,  b;  Carter, 
1971)  or  to  gain  insight  into  the  variability  and  complexity  of  the 
organizational  decision-making  process  (Mintzberg,  Raisinghani,  and  Theoret , 
1976). 

In  a  further  attempt  to  enrich  our  understanding,  Allison  (1969,  1971) 
described  three  models  of  organizational  decision  making,  the  Rational  Actor 
Model,  the  Political  Model,  and  the  Bureaucratic  Process  Model,  and  used 
them  successfully  to  interpret  the  Kennedy  administration's  handling  of  the 
Cuban  missile  crisis.  Hah  and  Lindquist  (1975)  "tested"  these  models  by 
retroactively  attempting  to  use  them  to  interpret  the  Truman 
administration's  handling  of  the  steelworkers'  strike  during  the  Korean  War, 
and  found  them  useful  but  less  differentiable  than  had  Allison.  These 
studies  are  among  the  few  where  alternative  models  or  paradigms  were 
compared  for  their  usefulness. 

The  idea  of  the  Garbage  Can  Model  of  organizational  decision  making 
(Cohen,  March,  and  Olsen,  1972)  enriched  our  understanding  of  organizational 
decision  making  by  introducing  the  random  nature  of  the  decision  making 
process  in  many  contexts,  and  seems  to  be  a  useful  interpretive  tool  in  many 
instances  (March  and  Olsen,  1976).  Other  perspectives  were  also  used  to 


examine  and  interpret  the  nonpredictability  of  the  process  (Lindblcm,  1959; 
Witte,  1972;  Mintzberg,  Raisinghani ,  and  Thor et,  1976;  Anderson,  1983). 


More  recently  power  and  politics  have  received  increased  attention  as 
variables  affecting  organizational  decision  processes  (Pettigrew,  1973; 
Pfeffer  and  Salancik,  197^;  Madison,  Allen,  Porter,  Renwick,  and  Mayes, 

1980;  Zif,  1981;  Shukla,  1982).  No  doubt  other  perspectives  will  appear  in 
the  organizational  decision  making  literature  as  researchers  build  upon  and 
extend  the  work  of  their  predecessors. 

The  primary  relationship  between  the  organizational  decision  making 
literature  and  the  decision  making  paradigm  is  that  this  literature  serves 
as  a  source  of  insight  into  the  need  for  and  nature  of  the  major  concept  of 
"decision  process  characteristics."  We  note  also-that  because  the  paradigm 
is  a  design  paradigm  it  focuses  on  intended  processes,  whereas  the 
organizational  decision-making  literature  focuses  on  emergent  processes. 

The  Information  Processing  View  of  Organizations 

In  the  past  decade  organizational  scientists  have  given  increasing 
attention  to  the  notion  that  it  is  useful  to  view  organizations  as 
information  processing  systems  (Tushman  and  Nadler,  1978;  Knight  and 
McDaniel,  1979).  Seme  have  examined  the  determinants  of  effectiveness  of 
organizational  communication  and  information  processing  systems  (c.f., 

Huber  1932) .  Others  have  focused  on  designing  organizations  so  as  to 
enhance  information  flow  (Wilensky,  1967;  Simon,  1973;  Galbraith,  197^; 

1977)  or  information  interpretation  (Daft  and  Huber,  1986;  Daft  and  Lengel, 
1986).  Of  particular  interest  for  our  purposes  is  the  work  of  Marschak  and 
Radnor  (1972)  and  Galbraith  ( 1 97 4 ;  1977)  that  focused  on  designing 
organizations  as  information  systems  for  supporting  organizational  decision 
making.  Empirical  work  that  has  used  the  information  processing  view  of 
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organizational  design  to  structure  research  efforts  includes  the  work  of 
Tushman  and  Scanlan  0981)  on  boundary  spanning  and  that  of  Kmetz  0  984)  on 
complex  workflow. 

Clearly  this  literature  could  serve  as  a  basis  for  formalizing  an 
information  processing  paradigm  of  organizational  design.  If  such  a 
paradigm  were  set  forth  it  would  have  features  that  overlap  with  those  of 
the  decision-making  paradign.  To  attain  canpleteness  it  would  also  address 
the  dysfunctions  of  organization  communication  systems  (Campbell,  1958; 
O'Reilly,  1978)  and  the  variety  of  organizational  activities  served  by 
information,  e.g.,  decisionmaking,  decision  implementation,  internal 
control,  and  maintenance  of  relations  with  external  constituencies. 

The  decision-making  paradigm  differs  from  the  yet- to- be- formal! zed 
information-processing  paradigm  in  (1)  its  focus  on  decision  making  as  the 
central  activity  to  be  supported  through  organizational  design  and  (2)  its 
view  of  information  processing  as  one  of  several  decision- sup port  functions 
rather  than  as  the  organization's  central  activity.  Treating  organizations 
as  information-processing  systems  rather  than  as  decision-making  systems 
runs  the  risk  of  creating  structures  and  processes  that  maximize  the 
effecti veness  of  the  information-processing  function  at  the  expense  of  the 
decision-maxing  function.  We  will  develop  this  point  with  examples  in 
Section  4. 

There  are  two  important  relationshi ps  between  the  literature  on  the 
information-processing  view  and  the  decision-making  paradigm  of 
organizational  design.  One  is  that  those  items  from  the  literature  which 
focus  on  designing  organizations  as  information  systems  for  supporting 
decision  making  (c.f.,  Marschak  and  Radnor,  1972;  Galbraith,  1974,  1977) 
provide  guidelines  that  in  some  cases  coincide  with  organization  design 
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guidelines  that  follow  from  the  decision-making  paradigm.  The  other 
Important  relationship  is  that  the  literature  on  the  information  processing 
view  of  organizations  serves  as  a  source  of  insight  into  the  nature  and  need 
for  the  major  concept  of  "primary  information  sources." 

Organizational  Design  and  Technologically  Supported  Information  Systems 
Design 

A  number  of  conceptual  and  prescriptive  articles  advance  the 
perspective  that  the  designs  of  management  information  systems  and  decision 
support  systems  should  be  compatible  with  the  structures  and  processes  of 
the  organizations  in  which  these  systems  reside.  The  articles  tend  to 
contain  guidelines  for  putting  this  perspective  into  practice,  guidelines 
based  on  experience  and  insight  rather  than  on  empirical  studies.  This  is 
to  be  expected,  given  the  youthfulness  and  dynamic  nature  of  information 
systems  technology. 

The  classic  article  by  Ackcff  on  "Management  Misinformation  Sy.i  „ems" 
(Ackoff,  1967)  was  perhaps  the  first  to  make  highly  visible  the  need  to 
develop  MIS  that  fitted  the  organization's  decision  and  control  systems. 
Another  article  critical  of  the  incongruity  between  organizational  needs  and 
the  then-current  information  systems  technology  was  Dearden's  "MIS  is  a 
Mirage"  (Dearden,  1972).  Pieces  more  explicit  in  their  approaches  for 
designing  information  systems  suited  to  the  organ! zation' s  processes  have 
appeared  in  the  last  decade  (c.f..  King  and  Clelland,  1975;  Markus,  1984). 

This  body  of  literature  focuses  primarily  on  designing 
technologically  supported  information  systems  that  are  compatible  with 
existing  organizational  structures  and  processes.  It  seems  that  pieces 
focusing  on  the  simultaneous  design  of  (1)  organizations  and  (2)  their  .. 
technologically  supported  information  systems  would  be  a  useful  complement 
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to  this  literature  (Huber  and  McDaniel,  1986).  It  also  seems  that  more 
empirical  studies  such  as  those  of  Huber,  Ullman  and  Liefer  (1979)  and 
Carter  (1984)  examining  relationshi ps  between  imposed  technologically 
supported  information  systems  and  emergent  organizational  structures  and 
processes  would  be  useful. 

The  literature  concerning  technologically  supported  information 
systems  is  related  to  the  decision-making  paradigm  in  that  it  provides 
some  insights  into  the  nature  of  technologically  supported  information 
systems  that  may  facilitate  organizational  decision  making.  It  does  not, 
however,  provide  insights  into  the  organizational  structures  and  processes 
that  facilitate  decision  making.  In  addition,  its  focus  on  technologically 
supported  information  systems  leaves  unaddressed  design  issues  associated 
with  traditional  information  systems  (c.f.,  Wilensky,  1967;  Mackenzie, 
1985). 

4.  Design  Guidelines 

The  purpose  of  this  section  is  to  further  elaborate  on  the  nature  of 
the  decision  making  paradigm.  We  attempt  this  by  describing  organizational 
design  guidelines  that  follow  from  the  paradigm's  major  assumption  and 
concepts.  This  is  not  to  say  that  certain  of  the  guidelines  do  not  follow 
from  other  paradigns,  perspect i ves ,  or  literatures  as  well,  or  even  from 
common  sense,  just  as  research  hypotheses  sometimes  follow  from  more  than 
one  theory  or  literature,  or  from  common  sense.  For  a  design  guideline  to 
follow  from  the  paradigm  does  not  mean  that  it  must  be  unique  to  the 
paradigm,  rather  it  must  (1)  emphasize  the  organizational  effectiveness 
criterion  of  maximizing  decision  quality  and  (2)  employ  a  major  concept  of 


the  paradigm  as  described  in  Section  2.  Some  of  these  guidelines  may.  appear 
"obvious"  given  these  two  conditions,  i.e.,  given  the  paradigm.  Making  such 


guidelines  obvious  is,  of  course,  a  purpose  of  the  paradigm!  Other 
paradigms  would  make  other  guidelines  "obvious."  The  guidelines  chosen  for 
discussion  deal  with  the  design  of  decision  units,  sensor  and  message 
handling  units,  and  decision  management  units. 

Designing  Decision  Units 

Organizational  members  and  groups  of  members  make  decisions  on  behalf 
of  their  organizations.  When  acting  in  this  capacity  they  are  called 
decision  units.  The  decision-making  paradigm  calls  for  conscious  design  of 
these  units  and  their  relationships.  The  design  guidelines  related  to 
decision  units  are  the  direct  consequence  of  considering  the  organizational 
properties  of  centralization,  specialization,  and  flexibility,  and  how  the 
optimum  levels  of  these  properties  would  be  determined  using  the  decision¬ 
making  paradigm. 

Centralization  concerns  the  dispersion  of  authority  in  the 
organization.  If  authority  is  closely  held,  the  organization  is  said  to  be 
more  centralized;  if  authority  is  diffuse,  the  organization  is  described  as 
more  decentralized.  In  many  contexts  the  issue  is  one  of  where  in  the 
organizational  hierarchy  the  authority  to  make  decisions  is  located. 
Depending  on  the  relative  importance  of  the  designer's  goals,  this  point  in 
the  hierarchy  might  be  very  high  or  very  low.  For  example,  if  a  high-level 
administrator/ designer  seeks  power  or  has  little  trust  in  her  subordinates' 
decision-making  ability  or  predeliction,  she  will  delegate  very  little 
authority  and  thus  design  a  centralized  organization  (Vroom  and  Yetton, 
1973).  If.  in  contrast,  an  administrator/desi gner  wishes  to  maximize  job 


satisfaction  of  subordinates  through  job  enrichment,  he  will  delegate 
authority  as  far  down  in  the  hierarchy  as  he  can  find  capable,  subordinates 
(Szilagyi  and  Wallace,  1983,  Ch.  5).  Clearly  the  complexity  of  most  real 
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situations  requires  trade-offs  and  compromises  in  order  to  choose  a  level  in 


the  hierarchy  to  which  to  assign  the  authority  for  making  a  given  decision 


or  type  of  decision. 


What  if  the  designer  is  interested  in  maximizing  the  quality  of 


organizational  decisions?  How  then  should  the  optimum  location  in  the 


hierarchy  be  determined?  Use  of  the  decision-making  paradigm  leads  to  the 


following  guideline: 


Guideline  1  -  Assign  decision  making  authority  to  the  hierarchical 


_level  that  minimizes  the  combined  costs  of  lack  of  information  about  (a)  the 


problem  situation,  (b)  the  organization's  overall  situation,  and  (c)  the 


appropriate  organizational  policy. 


The  nature  of  the  analysis  associated  with  Guideline  1  is  shown  in 


Figure  1.  As  shown,  information  specific  to  the  problem  situation  tends  to 


be  lower  in  the  hierarchy  while  information  about  the  overall  organizational 


state  or  condition  tends  to  be  higher  in  the  hierarchy,  as  does  information 


about  the  appropriate  organizational  policy  to  use.  From  Figure  1  we  see 


that  the  use  of  Guideline  1  creates  decentralized  organizations  when  the 


quality  of  decisions  is  more  sensitive  to  problem-specific  information,  and 


creates  centralized  organizations  when  decision  quality  is  more  sensitive  to 


the  organization's  overall  situation  or  to  the  appropriateness  of  the  policy 


used.  Guideline  1  deals  with  an  issue  examined  by  many  organizational 


scientists.  It  may  be  regarded  as  an  extension  of  March  and  Simon's  (1958, 


p.  1 65 )  concept  of  information  absorption.  Vroom  and  Yetton's  (1973) 


discussion  of  shared  authority,  Marschak  and  Radnor's  (1972)  analysis  of 


teams,  or  Galbraith's  (197^;  1977)  approaches  for  distributing  information. 


And,  of  course,  it  follows  from  the  decision-making  paradigm, 
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Specialization  concerns  the  degree  to  which  different  organizational 
units  perform  different  functions.  All  else  equal,  if  an  organization  is 
highly  specialized  the  scope  of  responsibilities  within  units  is  also  small, 
and  thus  the  level  of  knowledge  and  skill  required  for  a  given  person  or 
unit  to  fulfill  the  limited  set  of  responsibilities  is  low.  This  reasoning 
underpins  the  concept  of  division  of  labor  articulated  by  Adam  Smith  in  the 
context  of  manufacturing  (Smith,  1793).  But  how  would  the  appropriate  level 
of  specialization  in  an  organization  be  determined  using  the  decision-making 
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paradigm? 

There  are  two  answers  to  this  question.  One  follows  from  the  work  of 
Duncan  (1973).  Duncan  found  that  for  organizations  in  ccmblex  environments , 
organizational  effectiveness  was  positively  associated  with  the  use  of 
different  decision-making  structures  (different  decision  unit  membership 
configurations).  Organizations  that  used  different  structures  for 
addressing  different  types  of  problems  were  more  effective  than 
organizations  that  used  the  same  structure  regardless  of  the  problem. 

Duncan  also  found  that  use  of  different  structures  had  no  effect  on 
organizational  effectiveness  for  organi zations  in  simple  environments. 
Evidently  the  variation  among  problems  must  be  high  (as  would  be  the  case  in 
a  complex  or  highly  varied  environment)  for  the  association  between 
organizational  effectiveness  and  the  use  of  specialized  structures  to  be 
significant.  Extrapolating  from  Duncan's  work,  the  decision-making  paradign 
calls  for  application  of  the  following  guideline: 

Guideline  2  -  Create  a  degree  of  specialization  among  decision-making 


units  that  is  commensurate  with  the  complexity  of  the  decision  situations 


encountered 
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This  guideline  encompasses  both  the  ad  hoc  creation  of  structures 
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(units  or  teams)  and  the  a  priori  design  of  structures  for  anticipated 
decision  situations. 

Guideline  2  does  not  directly  address  the  overall  degree  of 
specialization  in  an  organization;  rather  it  focuses  on  specialization  for 
decision-making  purposes.  It  does,  however,  address  the  general  property 
indirectly.  In  order  to  create  specialization  among  decision  structures 
(to  have  variability  of  information  across  decision  units),  the  organization 
must  have  variability  of  information  among  its  members-!- if  all  members  were 
alike  then  decision  units  could  vary  only  in  their  processes  or  in  the 
number  of  (identical)  members  they  contained.  Therefore  Guideline  2a: 

Guideline  2a  -  Create  a  degree  of  specialization  among  potential 
decision  unit  or  team  members  commensurate  with  the  required  variety  of 
decision  units  or  teams. 

Thus,  aside  from  the  deg-ee  of  specialization  required  to  efficiently 
produce  goods  or  services,  the  organization  must  maintain  a  degree  of 
specialization  for  decision-making  purposes.  An  interesting  conclusion 
follows  from  this  fact  and  the  fact  that  the  number  of  organization  members 
is  generally  related  to  the  degree  of  specialization:  given  the  major 
assumption  of  the  decision-making  paradigm — rthat  decision  making  is  the 
central  organizational  activity--if  the  organization's  size  must  be  reduced 
to  the  point  that  units  or  personnel  with  unique  specialization  must  be 
eliminated,  the  reduction  in  personnel  must  not  be  made  in  the  decision 
units  but  rather  in  the  production  units! 

Guideline  2b  -  If  the  degree  of  specialization  must  be  reduced, 
maintain  specialization  among  decision  unit  members  at  the  expense  of 


The  last  basic  property  to  be  dealt  with  is  flexibility. 

Flexibility  refers  to  the  ease  with  which  the  organization's  structures  and 

7 

processes  can  be  changed.  What  guidelines  does  the  decision-making 
paradigm  provide  with  respect  to  establishing  organizational  flexibility? 

One  guideline  that  responds  to  this  question  follows  from  the  thinking 
summarized  in  Figure  2.  The  reasoning  associated  with  cell  1  of  the  figure 
is  that  the  nature  of  routine  decision  making  will  permit  learning  and,  if 
the  learning  is  codified  and  directions  for  its  use  are  specified  (as  it 
would  be  if  the  decision  process  were  made  rigid),  then  decision  quality 
would  tend  to  be  routinely  high.  In  contrast,  if  the  outcome  of  the 
learning  is  not  codifiable  and  specifiable  for  use,  decision  quality  would 
not  be  routinely  as  high;  thus  cell  2  is  scored  low.  In  cell  3,  the  rigid 
nature  of  the  decision  process  will  not  permit  the  flexibility  necessary  to 
deal  effectively  with  r.crrrroutine  decisions,  and  so  decision  quality  will 
tend  to  be  low.  In  contrast,  when  flexibility  is  high,  non-routine 
decisions  will  tend  to  be  dealt  with  on  the  basis  of  their  particular  nature 
rather  than  with  pre-established  processes  and  rules  that  may  not  be 
appropriate;  thus  decision  quality  in  cell  4  is  scored  high.  Guideline  3 
follows  frcm  this  reasoning. 

Guideline  3  “  If  both  routine  and  non-routine  decisions  mu3t  be 
addressed,  create  and  formalize  a  dual  structure,  one  with  rigid  processes 
for  routine  decisions  and  the  other  with  flexible  processes  for  non-routine 
decisions . 

How  the  two  structures  should  be  linked,  e.g.,  whether  the  rigidly 
structured  units  should  be  embedded  within  the  flexible  structure  or  vice 


versa,  is  a  matter  for  future  research. 


Sends ur  units  directly  access  data  about  the  organization's  internal 
conditions  and  external  environments.  Message  handling  units  receive 
messages  from  various  sources  and  send  messages  to  various  destinations.  A 
key  aspect  of  designing  both  sensor  and  message  handling  units  is  to  regard 
their  central  activity  as  one  of  making  decisions  (like  interpretation 
decisions,  routing  decisions,  summarizing  decisions,  prioritization 


decisions,  and  modification  decisions).  The  quality  of  these  decisions  is  a 
key  determinant  of  organizational  effectiveness,  as  the  messages  that  are 
transmitted  ultimately  affect  the  choices  and  decision-implementation 
activities  of  other  organizational  units.  Among  the  guidelines  that  follow 
from  these  concerns  and  fran  the  decision-making  paradigm  are  the  following. 

Guideline  ^  -  Ensure  that  sensor  and  message  handling  units  make 
appropriate  decisions  concerning  nonrcutlne  or  unanticipated  messages. 

Implementing  this  guideline  would  involve  designing  and  implementing 
appropriate  decision  rules,  training  procedures,  and  reward  systems.  The 
guideline  emphasizes  the  contrast  between  routine  or  anticipated  messages  on 
the  one  hand  and  nonroutine  or  unanticipated  messages  on  the  other.  We  of 
course  assume  that  appropriate  policies,  rules,  procedures,  and  reward 
systems  will  be  established  for  routine  and  anticipated  messages,  but  seldom 
do  we  see  such  efforts  directed  toward  ensuring  appropriate  treatment  of 
unusual  (and  often  critical)  messages. 

Guideline  5  -  Minimize  the  nunber  of  sequential  links  in  communication 
chains. 


Both  delays  and  distortions  in  message  handling  reduce  decision 


quality,  and  both  are  positively  associated  with  the  length  of  communication 
chains.  One  approach  to  increasing  the  likelihood  that  decision  making 


units  will  receive  information  with  minimum  delay  or  distortion  is  to  employ 
communications  networks  and  protocols  that  allow  organizational  units  to 
"rifle-shoot"  messages  to  (almost  any)  other  units;  this  certainly  minimizes 
the  length  of  the  communication  chain.  A  potential  problem  with  this 
approach  is  that  decision-making  units  may  become  overloaded  with  messages, 
as  the  intervening  layers  of  units  whose  role  was  to  screen  and  condense 
messages  will  be  bypassed.  Consequently,  when  implementing  Guideline  5 
organi zational  designers  must  also  implement  Guideline  6. 

Guideline  6  -  Ensure  that  message-handling  systems  buffer  decision¬ 
making  units  from  overload. 

This  guideline  requires  that  units  permitted  to  directly  address 
decision  units  be  well  educated  about  the  nature  of  events  and  information 
that  are  potentially  important  to  decision  makers.  It  suggests  designing 
reward  systems  that  encourage  message  handling  units  to  "package"  messages 
in  forms  useful  to  decision  units  rather  than  simply  transmitting  or 
condensing  messages  in  a  prescribed  manner,  and  perhaps  even  designing 
reward  systems  that  encourage  units  to  forward  r.oncri tical  messages  when  the 
workload  of  the  decision  unit  is  light. 

In  some  cases,  implementation  of  Guideline  6  may  require  that 
communication  chains  be  lengthened.  Not  all  messages  should  be  rifle-shot. 
Message-handling  units  adjacent  to  a  message-receiving  decision  unit  will 
tend  to  be  more  qualified  to  make  decisions  concerning  the  appropriate 
modification  and  prioritization  of  messages  for  the  decision  unit  than  will 
message-handling  units  further  away  (in  an  organizational  sense)  whose 


responsibilities  include  message  dissemination  to  many  decision  units.  Thu 
in  many  cases  such. "message-customi zing"  units  should  be  incorporated  into 


the  chains  and  networks  that  handle  messages  moving  from  sensor  and  lower- 
level  message  handling  units  to  decision  units. 


To  the  extent  that  Guideline  5  and  6  are  contradi ctory ,  a  least-cost 
solution  is  called  for — one  that  minimizes  the  overall  costs  of  decision 
quality  decrements  associated  with  the  message- handling  system.  To  take 
this  idea  to  its  logical  conclusion,  we  set  forth  Guideline  7. 

Guideline  7  -  Maximize  the  performance  of  the  decision  making  system 
as  contrasted  with  the  information  processing  system. 

An  example  application  of  Guideline  7  would  be  to  establish  message¬ 
handling  rules  that  optimize  the  timeliness  of  messages  for  decision-making 
nurpcses,  rather  than  rules  that  simply  minimize  message- handling  delays. 
Another  example  also  follows  from  the  above  discussion  -.-  implement  reward 
systems  that  encourage  message-handling  units  to  package  messages  in  forms 
useful  to  decision  units,  rather  than  simply  packaging  the  messages  in  a 
prescribed  and  reliable  manner  or,  worse  still,  packaging  them  in  forms  that 
minimize  the  message-ihandling  unit's  processing  and  transmission  costs. 

C .  Designing  Decision  Management  Systems 

In  most  situations,  decision  processes  take  their  form  as  a 
consequence  of  loosely  connected  subprocesses,  or  are  otherwise  emergent 
rather  than  planned  (Allison,  1969;  March  and  Olsen,  1976;  Mintzberg, 
Raisinghani,  and  Thoret,  1976).  In  direct  contrast,  the  decision-making 
paradigm  calls  for  the  management  of  decision-making  processes,  since  these 
are  regarded  as  central  activities  that  should  not  be  left  to  chance. 

Guideline  8  -  Formally  decide  what  to  decide. 

Known  problems  are  like  known  volcanos,  they  are  not  all  of  immediate 
concern — some  are  hotter  than  .others.  The  decision-making  paradigm  calls 
for  a  formal  review  of  candidate  problems  and  for  a  meta-decision  process 
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that  selects  those  to  be  acted  on.  It  requires  that  a  decision  about 
decision  priorities  be  made  as  carefully  as  decisions  about  action 
priorities.  This  guideline  is  a  normative  formalization  of  what  early 
research  showed  to  occur  in  an  emergent  manner  with  organizational  unit 
under  load  (Meier,  1963;  Driver  and  Streufert,  1969).  The  process  is 
explicitly  enacted  in  organizations  whose  assigned  function  is  decision 
making,  e.g.,  state  legislatures  and  appellate  courts. 

Guideline  9  -  Manage  decisions  as  rrojects. 


This  guideline  can  be  made  operational  by  adopting,  with  only  minor 
modification,  project-management  techniques  for  managing  the  production  of 
tactical  and  operations-*level  decisions.  For  example,  at  the  planning  stage 
the  decision  unit's  use  of  PERT  networks  would  facilitate  identification  of 
(1)  needed  activities  such  as  obtaining  particular  information,  (2)  needed 
resources  such  as  experts,  new  computer  programs,  and  authorizations  from 
top  managers,  (3)  precedence  and  temporal  relationships  among  these 
activities,  thereby  contributing  to  the  scheduling  of  meetings,  people, 
and  analyses,  and  (i;)  the  times  required  to  make  decisions  of  various 
qualities,  (decisions  that  do  or  do  not  contain  various  quality-enhancing 
activities  in  the  PERT  network).  Similarly,  the  "technology  transfer"  of 
the  more  benaviorally  based  Program  Planning  Model  (Delbecq  and  Van  de  Yen 
1971;  Van  de  Ven  and  Koenig,  1976)  from  its  primary  arena  of  application, 
communi ty- program  planning,  seems  readily  applicable  to  managing  the 
production  of  strategic  decisions. 

The  efficacy  of  PERT  and  CPM  is  well  known,  and  what  empirical 
research  we  have  on  the  matter  indicates  that  the  Program  Planning  Model  is 
also  an  effective  management  technology  (Van  de  Ven,  1980).  I?  appears  that 
process-management  technologies  such  as  these  could  be  readily  transferred 
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to  the  organizational  decision  making  context,  and  it  is  likely  that  future 
demands  will  lead  to  the  development  and  use  of  technologies  specifically 
designed  for  decision-process  management.  Thus  the  availability  and 
adoption  of  decision-process  management  technologies  at  the  decision^unit  or 
decision-project  level  seems  assured.  The  question  then  becomes,  in  what 
manner  should  the  overall  flow  of  organizational  decisions  also  be 
explicitly  managed?  In  particular,  should  we  design  a  centralized  control 
system? 

It  seems  that  formalized  and  centralized  management  of  decision-making 
resources  is  Inappropriate  for  most  organizations.  The  partially 
uncontrollable  demands  for  decisions  of  quite  varying  natures  cause 
agreed-upon  priorities  to  shift,  resources  to  be  reallocated,  and  schedules 
to  be  altered.  In  addition,  the  novelty  of  many  decisions  forces 
organizations  to  create  (rather  than  select)  solutions,  thus  leading  to  the 
cycling  and  looping  documented  by  Mintzberg,  et  al,  (1976).  Thus 
centralized,  mechanistic  management  of  the  overall  flow  of  the 
organi zation' s  decisions  is  generally  impractical.  It  seems  mere  practical 
to  create  structures  and  processes  that  facilitate  (1) 

management-by-exception  monitoring  of  the  progress  of  decision  projects,  and 
(2)  allocation  of  decisiomrelated  resources  through  a  problem-solving  or 
negotiation  process  similar  to  that  used  in  matrix  organizations. 

Guideline  10  -  Establish  organizational  reward  systems  that  reward 
decision  units  for  the  quality  of  their  decisions. 

As  before,  quality  is  to  be  broadly  defined  to  include  timeliness, 
acceptability,  implementability ,  etc.  It  is  reasonable  to  reward 
performance  on  the  organization's  most  critical  function.  •  Although  this 
guideline  seems  commons ensi cal ,  it  is  often  not  followed.  For  example, 
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appellate  courts  and  medical  practice  review  boards  focus  on  punishing  poor 
decisions  rather  than  rewarding  good  ones,  and  most  organizations  tend  to 
reward  or  punish  decision  makers  based  on  the  outcomes  of  decisions  rather 
than  on  the  quality  of  decisions.  Reward  systans  established  in  accord  with 
this  guideline  might  include  rewards  for  the  quality  of  decision  outcomes, 
but  might  also  include  rewards  for  the  quality  of  the  problem  identification 
process,  the  choi ce-maxing  process,  the  design  of  the  implementation  and 
monitoring  process,  and  even  rewards  for  the  to-ibe-used  learning  that  took 
place  as  a  result  of  the  decision-making  endeavor. 

5.  Some  Concluding  Comments 

Current  and  future  organizational  environments  are  and  will  be  more 
characterized  by  complexity  and  turbulence  than  were  earlier  organisational 
environments.  As  a  consequence,  organizations  are  and  will  be  required  to 
make  more  decisions,  and  decisions  of  greater  timeliness,  acceptability, 
implementability ,  and  technical  and  economic  effectiveness.  In  short, 
decision  making  is  an  important  organizational  function  and  will  become  even 
more  important.  The  organizational  design  paradigm  described  here  responds 
to  the  need  to  design  organizations  as  if  their  central  activity  were 
decision  making. 

Undoubtedly  the  paradign  will  be  further  developed  and  refined  through 
research  and  through  evaluations  of  its  application.  Such  efforts  will  be 
useful  to  organizational  scientists,  and  particularly  useful  to  managers 
actually  engaged  in  designing  and  redesigning  organizations.  Of  special 
interest  to  organizational  scientists  will  be  research  that  more  closely 
examines  the  relationships  of  the  paradigm  with  the  literatures  on 
organizational  design,  organizational  decisionmaking,  and  the  information 
processing  view  of  organizations,  and  the  need  for  compatibility  between  the 


organization's  design  and  the  design  of  its  technologically  supported 
information  systems.  Of  special  interest  to  managers  will  be  research  that 
identifies  and  verifies  additional  design  guidelines. 


FOOTNOTES 


We  are  using  the  word  paradi gm  in  a  broad  sense  to  mean  a  codification  and 
formal  explication  of  a  perspective  on  a  field.  This  use  is  not 
incompatible  with  its  use  in  the  behavioral  sciences.  Consider,  for 
example,  the  following  definition  (parenthetical  inserts  are  the 
authors').  "Paradigm,  a  collection  of  the  major  assumptions,  concepts,  and 
propositions  in  a  substantive  area  (e.g.,  organizational  design). 

Paradigms  serve  to  orient  research  and  theorizing  in  an  area,  and  in  this 
respect  they  resemble  models  (Dushkin  Publishing  Group,  1974).  In  recent 
years  the  term  has  been  used  to  refer  to  elaborations  of  perspectives  or 
frameworks,  such  as  A  Paradi  ga  for  Information  Systems  (Ein-Dor  and  Segev, 
1981)  and  "the  interpretive  paradigm  presents  the  view  that  organizations 
are  socially  constructed  systems  of  shared  meaning"  (Smirich,  1983,  p. 

221 ) . 


These  paradigms  are  not  necessarily  mutually  exclusive  in  application;  all 
could  be  used  in  designing  the  same  organization.  Nor  are  the  paradigms 
necessarily  incongruent,  (for  example,  the  organizational  audit  and 
analysis  approach  (Mackensie,  1985)  is  a  technology  for  organization  design 
which  evolved  from  theory  about  group  structures  and  which  clearly  is  based 
on  applying  both  the  accountability/authority  and  workflow  paradigns) . 


For  a  thorough  examination  of  the  subject  of  organization  effectiveness 
criteria,  see  Lewin  and  Minton  (1986). 

It  is  important  to  recognize  (1)  that  service  industries  are  replacing 
manufacturing  industries  and  (2)  that  the  workflow  paradigm  is  applicable 
In  service  industries  where  mediating  technologies  (Thompson,  1967,  pp.  16- 
17  are  used.  Its  applicability  in  service  industries  using  an  intensive 
technology  (Thompson,  1967,  pp.  1 7— 18)  is  more  problematic,  since  the 
technology  is  less  one  of  workflow  within  the  organization  than  it  is 
client  treatment  at  the  boundary  of  the  organization  (Mills  and  Moberg, 
1982).  It  is  also  important  to  recognize  that  functional  units  other  than 
manufacturing,  such  as  marketing  and  finance,  have  their  own  technologies, 
but  the  applicability  of  the  workf  low^paradi  gra  to  the  design  of  such  units 
has  received  relatively  little  investigation.  We  suspect  that  such  units 
are  more  frequently  designed  using  the  accountability/authority  paradigm  or 
the  decision-making  paradigm. 


If,  in  contrast  to  the  curves  shown,  the  component  cost  curves  were  such 
that  the  combined  cost  curve  was  concave  downward  and  not  irregular,  the 
optimum  level  for  locating  decision-making  authority  would  be  either  at  the 
bottom  or  at  the  top  of  the  organization,  depending  on  the  relative  height 
of  the  intercepts. 

As  can  be  seen,  this  guideline  is  a  special  case  of  Ashby's  Law  of 
Requisite  Variety  (Ashby,  1956). 


;vi 


Organizational  theorists  may  be  surprised  that  we  choose  to  deal  with 
flexibility  rather  than  the  related  property  of  formal  1  zat ion.  An  example 
may  aid  our  explanation:  In  some  situations  it  may  be  appropriate  for  an 
organization  to  formalize  its  efforts  to  be  informal,  adaptable,  and 
flexible  (c.f.,  Huber,  1984,  pp.  940^94 1 ) .  If  the  efforts  are  successful, 
if  informality  is  maintained  through  formalization,  does  the  organization 
possess  high  or  low  formalization?  We  choose  to  delegate  further 
discussion  of  this  issue  to  lass-space-constrained  works  (c.f.,  McKelvey, 
1982)  and  to  discuss  Instead  an  organizational  property  that  is  more 
central  to  the  decision-making  paradigm,  nanely,  flexibility. 
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EXPLOITING  INFORMATION  TECHNOLOGIES  TO  DESIGN 
MORE  EFFECTIVE  ORGANIZATIONS 

Abstract 


Organization  design  have  historically  been  constrained,  generally 
implicitly,  by  the  state  of  available  information  technology.  Information 
systems  themselves  are  generally  constrained  to  fit  within  the  current 
designs  of  the  organizations  implementing  them. 

It  is  important  that  we  change  this  state  of  affairs.  When  new  information 
processing  technologies  are  being  considered,  information  systems  designers 
and  line  managers  must  consider  not  only  what  benefits  the  technologies 
could  provide  if  they  were  superimposed  on  the  existing  organization,  but 
must  also  think  creatively  about  what  benefits  the  technologies  could 
provide  through  facilitating  the  introduction  of  more  effective 
organizational  structures  and  processes.  What  organizational  design  options 
are  opened  up  with  evolving  and  forthcoming  information  processing 
technologies?  We  will  address  this  question  in  this  chapter,  and  provide 
guidelines  for  exploiting  information  technology  to  design  more  effective 
organi zations . 
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EXPLOITING  INFORMATION  TECHNOLOGIES  TO  DESIGN 
MORE  EFFECTIVE  ORGANIZATIONS 


1.  Introduction 


Any  significant  advance  in  information  technology  seems  to  lead 
eventually  to  recognition  and  implementation  of  new  organizational  design 
options,  options  that  were  not  -previously  -feasible,  perhaps  not  even 
envisioned. 1  Without  telephones  corporations  could  not  have  become  as  large 
as  they  have;  without  radios  -military  units  -would  t»e  constrained  to 
structures  and  tactics  different  from  those  they  now  use;  without  computers 
the  processes  for  managing  airline  travel  would  be  different  from  what  they 
are.  The  list  could  go  on  and  on. 

Such  developments  do  not  take  place  rapidly,  however;  a  considerable 
delay  generally  occurs  between  when  a  new  information  technology  is  first 
used  to  make  current  organizational  forms  more  efficient  and  when  it  is  used 
to  facilitate  introduction  of  new  and  more  effective  organizational 
structures  and  processes.  Among  the  reasons  for  this  often  costly  delay  is 
the  fact  that  little  effort  has  been  directed  at  identifying  how  improved 
information  systems  can  affect  organizational  structures  and  processes. 

In  an  attempt  to  rectivy  this  state  of  affairs,  we  identify  in  this  chapter 
organizational  design  guidelines  for  exploiting  evolving  and  forthcoming 
information  technologies  to  make  feasible  new  organizational  structures  and 
processes. 

It  is  interesting  to  observe  that,  just  as  organizational  designs  have 
been  (and  still  are)  constrained  by  the  state  of  information  technology, 
information  systems  themselves  are  generally  constrained  to  fit  within  the 
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current  designs  of  the  organizations  implementing  them.  From  an 
administrative  perspective  -this  is  -shortsighted*  .since  the  existing 
structures  and  processes  are  themselves  consequences  of  out-of-date 
information  -processing  fccuhr.ologles;  they  are  out  of  date  at  the  very  least 
with  respect  to  the  new  Information  system  being  implemented.  As  Dennis 
Tsichritzis  noted  in  Chapter  2,  .after  adopting  the  hardware  and  software  of 
office  automation,  many  organizations  continue  to  employ  the  same  structures 
and  processes  that  their  .tua.,aacs a  implemented  when  the  organization  was 
-constrained  to  telephone,  messenger  service,  and  typewriter  technologies. 
Thus  we  find  that  currently  envisioned  information  systems  tend  to  be 
constrained  by  current  organizational  designs  and,  at  the  same  time, 
-potential  organizational  designs  tend  to  be  constrained  (by  our  lack  of 
imagination)  to  those  designs  appropriate  for  out-of-date  information 
processing  technologies! 

It  is  important  that  we  change  this  state  of  affairs.  When  new 

information  processing  technologies  are  being  considered,  information 

systems  designers  and  line  managers  must  consider  not  only  what  benefits  the 

technologies  could  provide  if  they  were  superimposed  on  the  existing 

organization,  but  must  also  think  creatively  about  what  benefits  the 

technologies  could  provide  through  facilitating  the  introduction  of  more 

2 

effective  organizational  structures  and  processes.  What  are  these 
benefits?  What  organizational  design  options  are  opened  up  with  evolving 
and  forthcoming  information  processing  technologies? 

We  will  address  these  key  questions  in  Section  3  of  this  chapter,  where 
we  will  also  be  more  specific  about  what  we  mean  by  "evolving  and 
forthcoming  information  processing  technologies."  First,  we  must  address 
the  issue  of  the  need  for  change  in  organizational  designs.  Will  change 
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occur?  Will  organizations  be  designed  differently  simply  because  new 
information  technologies  create  new  design  options?  Maybe  not,  at  least  not 
in  many  instances.  For  change  to  occur,  for  the  organizational  design 
cpportunities  provided  by  evolving  and  forthcoming  information  systems  to  be 
exploited,  there  must  be  more  than  a  release  from  constraints.  There  must 
also  be  a  need  for  change,  there  must  be  a  need  for  new  organizational 
structures  and  processes.  Is  there  such  a  need?  Will  there  be  such  a  need? 
These  questions  we  address  in  Section  2. 


2.  Need  for  New  Organizational  Capabilities 
A  variety  of  facts  and  interpretations  of  facts  lead  to  the  conclusion 
that  future  organizational  environments  will  be  characterized  by  more  and 
increasing  information,  more  and  increasing  complexity,  and  more  and 
increasing  turbulence  (c.f.,  Naisbitt,  1982,  and  Huber,  1984a).  In 
combination,  these  trends  will  pose  qualitatively  more  demanding 
organizational  environments.  These  environmental  demands  will  have  to  be 
met,  at  least  in  part,  by  changes  in  organizational  designs.  To  go  beyond 
this  generalization,  to  be  more  specific  about  the  structures  and  processes 
appropriate  for  the  future,  we  must  consider  more  explicitly  the  nature  of 
existing  and  forthcoming  organizational  environments. 

Available  Information— more  and  increasing 

It  is  incorrect  to  interpret  the  Information  Explosion  as  a  "recent 
trend",  as  is  commonly  done.  Consider,  for  example,  scientific  information. 
The  first  two  scientific  journals  appeared  in  the  mid-seventeenth  century 
(de  Solla  Price,  1963).  By  the  middle  of  the  eighteenth  century  there  were 
ten  scientific  journals,  by  1800  about  100,  by  1850  perhaps  1,000.  Near  the 


end  of  the  1970's  estimates  ranged  between  30,000  and  100,000  (Bell,  1979). 
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Nor  is  this  explosion  likely  to  diminish  in  the  intermediate  future.  Since 
information  feeds  on  itself,  we  can  expect  that  the  -absolute  amount  of 
information  will  continue  to  rise.  That  is,  -even  when  (or  if)  -the  Tate  of 
increase  declines,  the  existing  information  .base  Ad.ll  .be  ao  -large  .that 
absolute  increases  in  units  of  information  per  -unit  of  time  -will -remain 
large  throughout  at  least  the  first  half  of  the  next  century  and  very  li-kely 
far  beyond  that. 

Of  equal  importance  is  the  fact  that  communications  and  computing 
technologies  will  greatly  increase  the  javailabili ty  of  whatever  information 
is  produced.  Since  these  technologies  are  in  their  -early  stages,  in  terms 
of  both  effectiveness  and  adoption,  we  must  also  anticipate  rapid  increases 
in  the  availability  of  existing  information  os  these  information 
distribution  technologies  mature  and  become  widely  used.  The  increased 
adoption  of  information  distribution  technologies,  superimposed  on  the 
geometrically  increasing  information  base,  will  necessarily  result  in  an 
information  environment  that  is  dramatically  more  munificent  (or  burdening) 
than  is  today's  information  environment.  It  is  the  generally  unconsidered 
combination  and  interaction  of  these  two  phenomena  that  will  cause  the 
future  information  environment  of  organizations  to  be  qualitatively 
different  from  what  has  been  experienced  in  the  past;  in  future 
organizational  environments  both  the  amount  of  available  information  and  its 
absolute  growth  will  be  significantly  greater  than  in  the  past. 

Complexity — more  and  increasing 

It  is  useful  to  view  environmental  complexity  as  having  three 
characteristics:  numerosity,  diversity,  and  interdependence.  Systems 
theory  reminds  us  that  these  tend  to  be  related  to  each  other:  "As  the 
system's  components  become  more  numerous,  they  become  specialized,  with 


resulting  increased  interdependence  .  .  ."  (Miller,  1972,  p.  5).  An 
examination  of  these  characteristics  and  their  relationships  indicates  that 
organizational  environments  of  the  future  will  necessarily  be  much  more 
complex.  JCoiisider,  for  example,  -numerosity.  Whether  or  -not  environmental 
-components  in  general  -will  become  more  numerous  is  unclear,  in  spite  of 
current  short-term  tendencies  for  some  types  to  increase.  If  some  do,  such 
as  humans  or  corporations,  our  conclusion  that  organizational  environments 
-will  be  more  complex  will  to  some  extent  be  confirmed.  Aside  from  whether 
~the  actual  number  of  components  will  he  greater,  however,  it  does  seem  clear 
that  communications  and  transportation  technologies  will  cause  the 
"effective"  -number  Df  environmental  components  to  be  greater. 

The  major  increases  in  the  complexity  of  future  organizational 
environments  will  not,  however,  arise  solely  from  or  depend  on  increases  in 
numerosity.  They  also  will  follow  from  increases  in  diversity  and 
interdependence.  New  knowledge  leads  to  increased  diversity.  The  large 
increase  in  available  information  discussed  earlier  will  lead  to  a  large 
increase  in  environmental  diversity,  as  it  will  enable  individual 
environmental  components,  such  as  other  organizations,  to  identify  and 
exploit  technological,  economic,  and  social  niches.  Thus  we  can  anticipate 
more  and  increasing  specialization  and  diversity  in  the  environment  as  a 
result  of  more  and  increasing  information,  whether  or  not  there  is  an 
increase  in  numerosity. 

Finally,  consider  interdependence.  Specialization  results  in 
interdependence  because  as  living  systems  specialize  they  give  up  certain 
capabilities  (or  do  not  achieve  commensurate  growth  in  certain  capabilities) 
and  must  rely  on  other  ecosystem  components  for  the  resources  that  they 
themselves  can  no  longer  provide.  Thus  the  anticipatable  increases  in 
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.specialization  noted  above  will  necessarily  lead  to  increased 
interdependencies.  In  addition,  potential  increases  in  physical 
interdependence  may  lead  to  increases  in  societal  interdependence  (Mesarovic 
and  -Pestel,  197-4;  Kahn,  Brown,  and  Martel,  1976).  For  example,  possible 
increases  in  the  ratio  of  demand  to  supply  of  certain  limited  resources 
(such  as  metals  or  croplands)  may  create  interdependencies  for  future 
environmental  components  beyond  "those  experienced 'today. 

In  summary:  (1)  the  anticipatable  large  increases  in  information  will 
lead  to  large  increases  in  technological,  economic,  and  social 
specialization  and  diversity;  these  increases  may  be  facilitated  by 
increases  in  the  effective  numerosity  of  environmental  components,  and  (2) 
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these  large  increases  in  specialization  and  diversity  will  load  to  large 
increases  in  the  interdependence  among  environmental  components.  These 
latter  increases  may  be  further  aggravated  by  increases  in  the  demand-isupply 
ratio  of  certain  physical  resources.  As  a  consequence  of  these  arguments  we 
conclude  that  in  future  organizational  environments  both  the  level  of 
complexity  and  its  absolute  growth  rate  will  be  significantly  greater  than 
in  the  past. 

Turbulence — more  and  increasing 

Increased  turbulence  will  follow  from  increases  in  the  swiftness  of 
individual  events.  We  recall  that  organizational  environments  in  the  future 
will  be  characterized  by  more  and  increasing  knowledge.  This  will  cause 
many  technologies  to  be  more  effective.  An  important  consequence  of  these 
heightened  levels  of  effectiveness  will  be  that  individual  events  will  be 
shorter  in  duration.  They  will  transpire  more  quickly.  For  example, 
improvements  in  R&D  technology,  in  advertising  technology,  and  in 
distribution  technology  will  enable  competitors  to  steal  markets  even  more 


quickly  than  they  can  today,  and  aome  high-technology .military  engagements 
will  be  subject  to  completion  in  a  matter  -of  -moments.  The -role  of 


geographical  distance  and  even  cultural  differences  as  "time  buffers"  will 
be  greatly  diminished  as  improved  communication  and  transportation 
technologies  are  implemented  on  a  near-universal  -scale.  Since  shorter 
events  permit  more  events  per  unit  of  time,  the  eventual  effect  of  increased 
knowledge  is  increased  turbulence.  In  combination,  then,  our  earlier 
reviews  of  forthcoming  increases  in  the  number  and  diversity  of  societal 
components  and  in  the  growth  of  knowledge  cause  us  to  conclude  that  in 
future  organizational  environments  t>oth  -the  .level  of  dmrbulence  and  its 
absolute  growth  rate  will  be  significantly  greater  than  in  .the  past. 

Required  organizational  capabilities 

What  are  the  organizational  capabilities  required  by  the  fact  that 
future  organizational  environments  will  be  characterized  by  more  and 
increasing  knowledge,  complexity,  and  turbulence?  Contingency  theory, 
systems  theory,  and  common  sense  tell  us  that  for  an  organization  to  survive 
it  must  be  compatible  with  its  environment.  When  the  environment  changes  to 
a  state  incompatible  with  the  current  organization,  the  organization  may 
have  available  a  variety  of  strategies  including:  (1)  adapting  to  the 
changed  demands,  (2)  moving  to  a  different  environment,  (3)  changing  the 
environment  to  a  more  compatible  state,  or  (JJ)  relying  on  slack,  loose 
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couplings,  or  other  buffers.  Selection  among  these  and  other  coping 
strategies  require  that  decisions  be  made.  The  greater  turbulence  of  future 
environments  will  demand  that  organizational  decision  making  be  more 
frequent  and  faster.  The  greater  complexity  of  this  environment  will  also 
cause  decision  making  to  be  more  complex  (e.g.,  to  require  consideration  of 
more  variables  and  more  complex  relationships  among  these  variables). 
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Some  decisions  will  concern  fairly  radical  changes  in  the  technologies, 
•processes,  and  structures  that  the  organization  employs.  The  heightened 
turbulence  of  environments  will  require  that  these  organizational 
adaptations  be  more  frequent  and  faster. 

Organizations  require  information  to  decide  when  decisions  and 
adaptations  are  needed,  and  decision  makers  require  information  to  reach 
conclusions.  The  increased  turbulence  of  future  environments  will  cause 
organizational  information  acquisition  to  be  more  continuous,  and  the 
increased  complexity  will  cause  it  to  be  more  wide  ranging.  At  the  same 
time,  tiowever,  the  informational  richness  of  the  environment  may  create 
problems  of  overload,  both  on  the  organization's  sensors  and  on  the  internal 
units  that  -process  messages  from  these  sensors.  This  necessitates  that 
organizational  information  processing  be  more  directed. 

In  summary,  the  demands  of  future  organizational  environments  will 
require  that  much  more  emphasis  be  placed  on  designing  organizations  so  as 
to  increase  the  effectiveness  of  their  (1)  decision  making,  (2)  adaptation, 
and  (3)  information  acquisition  and  processing  functions.  These  ideas  are 
summarized  in  Figure  1. 


Insert  Figure  1  about  here 


Clearly  there  is  and  will  be  a  need  for  managers  to  change  the  structures 
and  processes  of  their  organizations.  What  structures  and  processes  will  be 


appropriate?  What  is  the  role  of  information  systems  in  these  structures 
and  processes?  Section  3  deals  with  these  and  related  matters. 


■We  have  inferred  that  evolving  and  forthcoming  information  systems  and 
information  technologies  will  facilitate  the  use  of  new  and  more  effective 
organizational  designs.  Although  the  technical  and  futurist  literatures 
have  undoubtedly  given  most  readers  a  sense  of  what  these  systems  and 
technologies  will  be,  it  may  be  useful  to  be  more  specific  about  the 
particular  systems  and  technologies  that  we  envision  as  contributing  to  an 
increase  in  organizational  design  options.  "We  first  consider  communications 
technologies,  then  computing  technologies. 


The  nature  of  evolving  and  forthcoming  technologies 

With  regard  to  communications  technologies,  we  note  two  important 
facts:  (1)  today's  systems  are  not  nearly  as  friendly  or  as  effective  as 

they  will  be,  and  (2)  the  low  level  of  adoption  of  some  currently  available 
systems  is  a  consequence  of  their  temporary  unfamiliarity  and  high  cost 
(much  as  was  the  case  for  word  processors  a  half-dozen  years  ago  or 
computers  a  decade  ago).  Electronic  mail  systems,  voice<->mail  systems, 
radiophones  and  yet-to-be-discovered  communication  systems  will  be  improved 
with  new  technological  "generations."  Portable  phonelike  devices  will  have 
voice-mail  features,  combining  the  real-time,  access-»enhancing  capability  of 
the  portable  phone  with  the  message-recording  and  storage  capability  of 
voice  mail.  A  large  variety  of  devices  will  have  combinations  of  text, 


graphics,  and  audio  capabilities.  The  consequent  increased  accessibility  to 


people,  increased  efficiency  of  communication,  and  increased  timeliness  of 
communication  (all  much  more  important  in  organizational  environments  of  the 


future)  will  cause  these  evolving  and  forthcoming  communications  systems  to 
be  adopted  on  a  scale  not  greatly  different  from  that  of  today's  hardwired 
telephone  systems. 

Computing  technologies  are  used  both  for  storing  and  retrieving 
information,  as  in  Management  Information  Systems,  and  for  processing 
information  to  create  new  information,  as  in  Monte  Carlo  simulation  systems. 
In  recent  years  *»■  often  under  headings  such  as  Decision  Support  Systems 
(DSS)  Expert  Systems  (ES),  and  artificial-intelligenee-based  Knowledge 
Systems  (KS)  ->->  these  information  technologies  have  been  -combined.  In  the 
future,  the  capabilities  of  these  technologies  will  often  appear  in  the  same 
system  and,  in  any  case,  will  be  far  beyond  what  we  find-  in  their  current, 
transitory,  embryonic  forms. 

A  number  of  points  must  be  noted.  One  is  that  forthcoming  DSS,  ES,  and 
KS  will  be  extremely  friendly.  For  example,  they  will  be  voice  operable  and 
will  coach  their  users.  The  second  point  is  that  they  will  contain  a  great 
deal  of  information  that  was  originally  external  to  the  organization.  The 
third  is  that  their  information  will  be  much  more  up-to-date  than  is  that  of 
current  systems  since  it  will  not  have  had  to  pass  through  a  hard-'copy 
stage.  Fourth,  the  systems  will  be  much  smarter,  incredibly  smarter,  and  in 
view  of  this  and  their  friendliness  will  serve  more  as  counselors  than  as 
file  drawers.  The  last  point  is  that  they  will  serve  in  political, 
bureaucratic,  and  "garbage  can"  decision  environments  in  addition  to  serving 
in  more  rationalized  decision  environments  (c.f.,  Huber,  1981;  Shrivastava, 
1982). 

Although  there  will  be  false  starts  and  failures,  as  early  MIS  were 
false  starts  toward  today's  more  successful  MIS  and  DSS,  it  is  clear  that 
evolving  and  forthcoming  information  technologies  such  as  those  just 
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described  will  be  much  more  helpful  than  those  now  available.  Let  us  now 
consider  how  the  capabilities  of  information  systems  employing  such 
-technologies  can  be  exploited  to  design  organizations  suited  to  the 
organizational  environments  described  in  Section  2.  Ultimately  we  seek 
organization  design  guidelines. 

Effects  of  evolving  and  forthcoming  technologies  on  decision  making 
.structures  and  processes 

Changes  in  information  technologies  often  lead  to  changes  in  an 
organization's  structure  or  processes  (Huber,  Ullman,  and  Leifer,  1979; 
Carter,  1 98h ) .  -Here  we  note  two  changes  that  we  expect  to  follow  from  the 
adoption  of  the  advanced  technologies  just  described  and' then  two 
organization  design  guidelines  that  facilitate  and  exploit  these  changes  in 
organizational  structure  and  process. 

As  one  change,  we  expect  that  the  number  of  persons  contributing  to  a 
decision  from  outside  the  formally  appointed  decision-making  unit  will  be 
greater,, as  communications  technologies  will  cause  accessibility  in  time  or 
distance  to  control  involvement  less  and  less.  Thus,  the  diffuseness  of 
influence  on  decisions  will  be  greater.  In  effect,  the  boundaries  of 
decision-making  units  will  be  fuzzier  and  more  permeable. 

A  second  change  will  follow  from  the  fact  that  in  the  future  decision¬ 
making  units  will  obtain  some  of  their  information  and  analyses  from  very 
"friendly  and  smart"  DSS,  ES,  and  KS.  While  to  some  extent  DSS,  ES,  and  KS 
will  update  their  knowledge  by  "reading"  inventories  and  newspapers  and  will 
be  self-teaching,  the  turbulence  and  changing  complexity  of  future 
organizational  environments  will  require  that  experts  frequently  be  called 
in  to  update  and  upgrade  the  knowledge  of  these  systems.  Having  thus 
contributed  their  knowledge,  experts  who  otherwise  would  be  contacted 
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.directly  by  decision-making  units  will  be  "accessed"  through  the  DSS,  ES,  or 
KS  system.  Thus  the  processes  through  which  experts  Influence  decisions 
will  often  be  less  direct. 

flow  can  we  exploit  these  changes  to  create  more  effective 
organizations?  One  approach  may  be  to  help  resolve  a  dilemma  posed  by  the 
increasing  complexity  of  organizational  environments.  While  on  the  one  hand 
the  designers  of  future  organizations  will  be  motivated  to  increase  the 
heterogeneity  (and  thus  the  size)  of  decision-making  units  in  order  to 
include  people  having  various  types  of  expertise  and  representing  'various 
constituencies,  on  the  other  hand  efficiency  considerations  will  cause  the 
designers  to  resist  this  pressure  to  whatever  extent  is  possible.  Advanced 
information  technologies  will  help  resolve  this  dilemma  by  enabling  the 
formal  prescribed  decision  unit  to  access  outsiders  when  needed,  either 
directly  via  videophones,  or  indirectly  through  DSS,  ES,  and  KS,  rather  than 
keeping  the  outsiders  "on  hand"  as  members  of  the  formal  unit.  Thus  formal 
decision-making  units  will  be  smaller  in  terms  of  personnel  but  greater  in 
terms  of  information  resources  (smaller,  that  is,  than  would  be  the  case  if 
the  decision-making  units  did  not  employ  these  advanced  technologies). 

Since  smaller  units  are  less  costly  and  also  provide  more  satisfying  work 
environments,  it  may  be  useful  to  employ  the  following  organizational  design 
guideline. 

Guideline  1  —  Use  advanced  information  technologies  to  increase  the 
information  available  to  decision  making  units  while  decreasing  the 
heterogeneity  and  size  of  the  units. 

For  a  variety  of  reasons,  increases  in  environmental  complexity 
generally  increase  the  need  for  organizational  members  and  units  to  exchange 
information.  Often  this  sharing  takes  place  in  meetings.  Given  higher 
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levels  of  environmental  complexity,  there  will  be  pressure  for  the  number  of 
meetings  in  organizations  to  be  greater.  This  pressure  will  be  resisted 
strongly,  however,  since  increases  in  the  time  "spent  in  -meetings  -require 
decreases  in  "the  time  spent  in  other  -managerial  -or  professional  activities. 
We  expect  to  see  two  approaches  used  to  facilitate  -the  increased  information 
sharing  required  by  increased  environmental  complexity,  while  at  the  same 
time  minimizing  the  time  spent  in  meetings. 

As  one  approach,  we  expect  behavioral  scientists  and  individual 
organizations  to  develop  and  implement  additional  procedural  "technologies 
for  increasing  the  efficiency  -and  effectiveness  of  -decision^oriented 
meetings  (particularly  technologies  for  designing  solutions  rather  than 
thinking  of  or  choosing  solutions).  Even  though  a  good  deal  of  development 
work  has  already  been  done  and  some  adoption  of  the  resulting  "decision- 
group"  technologies  is  occurring  (c.f.,  Van  Gundy,  1981),  we  expect  that  in 
the  future,  the  increased  need  to  exchange  information  will  lead  to  a  much 
higher  density  of  application  of  such  technologies. 

As  a  second  approach  to  facilitating  increased  information  sharing,  we 
expect  that  a  significant  increase  in  decision-*group  efficiency  and 


effectiveness  will  be  achieved  by  creatively  integrating  advanced 
information  technologies  into  decision-group  technologies.  This  has  already 
occurred  in  a  rudimentary  way  in  the  form  of  teleconf erring,  video 
conferencing,  and  electronic-mail-enhanced  Delphi  studies  for  aiding 
distributed  decision  groups.  Face-to-face  meetings  also  are  made  more 
effective  with  marriages  of  information  technologies  and  behaviorally  based 
procedural  technologies  as  when,  for  example,  in  the  Nominal  Group  Technique 
each  participant  writes  his  or  her  ideas  on  an  electronic  pad  and  then 
transfers  them  to  the  "public  screen"  with  the  touch  of  a  "send"  button  or 
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when  ratings  are  forwarded  and  compiled  electronically  and  displayed  as 
histograms  so  that  discussion  can  be  directed  in  more  fruitful  channels 
(Huber,  1984b).  As  another  example  of  how  advanced  information  technology 
can  .facilitate  Information  sharing,  consider  that  the  effectiveness  of  many 
decision-?related  meetings  is  considerably  reduced  when  a  difference  of 
opinion  develops  about  certain  facts.  With  DSS,  ES,  and  KS  at  hand,  some 
of  these  differences  of  cpinion  can  be  Tesolved  during  the  meeting  and 
nearly  instantaneously.  Overall,  it  appears  that  information  technology  can 
speed  the  -work  of  decision  units  and  also,  "by  increasing  the  effectiveness 
of  information  -sharing,  increase  the  -quality  of  decision  making  and  thereby 
reduce  the  number  of  -problems  that  decision  units  must  deal  with  more  than 
once.  By  thus  reducing  the  time  spent  in  decision  making,  information 
technologies  can  reduce  the  number  of  units  employed  in  decision  making. 

In  summary,  given  the  increasing  need  for  more  decision*-.group  meetings 
and  at  the  same  time  a  considerable  resistance  to  them,  we  expect 
organizational  designers  to  employ  the  following  organizational  design 
guideline. 

Guideline  2-^.Use  advanced  information  technologies  to  increase  the 
organization’s  decision-making  productivity  while  decreasing  the  number  of 
its  decision-making  meetings. 

An  organizational  design  guideline  that  is  so  common  and  commonsensical 
that  we  hardly  recognize  it  in  action  is  the  following:  When  the  work  of 
units  must  be  coordinated,  assign  these  units  under  the  same  superordinate 
unit.  The  availability  of  advanced  information  technology  suggests  two 
variants  on  this  guideline.  One  follows  from  the  straightforward 
observation  that  the  span  of  management,  the  number  of  people  that  can  be 
managed  and  coordinated  by  one  superordinate,  is  greatly  affected  by  the 


ease  or  difficulty  of  communication  between  the  superordinate  and  those 
whose  activities  he  or  she  controls.  The  improvement  in  communications 


attainable  with  advanced  technology  suggests  the  following  guideline: 

Guideline  g^Use  advanced  information  technologies  to  Increase  the  span 
of  -management  without  decreasing  the  effectiveness  of  managerial 
coordination. 

Implementation  of  this  guideline  results  in  fewer  managers,  and  thus 
conserves  organizational  resources. 

Returning  to  the  earlier  idea  that  units  whose  work  must  be  coordinated 
should  be  assigned  under  “the  same  superordinate  unit,  we  note  that  an 
organizational  practice  closely  associated  with  this  guideline  is  that  many 
proposals  from  lower  organizational  levels  must  be  "approved”  or  "authorized 
for  action"  or  coordinated  by  higher  levels.  The  delays  in  final  decisions 
that  result  from  this  practice  are  notorious  and  are  frequently  brought  to 
public  attention  by  the  media.  A  particularly  interesting  example  of  this 
practice  was  described  by  Shumway,  Maker,  Baker,  Souder,  Rubenstein,  and 
Gallant  (1975)  in  their  analysis  of  the  approval  process  for  a  research  and 
development  budget.  The  process  took  22  months  and  involved  authorizations 
at  7  hierarchical  levels.  Not  surprisingly,  some  looping  and  negotiating 
takes  place  as  levels  attempt  to  share  information. 

The  practice  exists  and  is  pervasive  because  each  level  has  information 
that  the  next^lower  level  did  not  have,  such  as  the  appropriate  priorities 
associated  with  competing  proposals  from  horizontally  adjacent  units.  In 
effect,  the  levels  are  specialized  or  differentiated  by  the  decision  rule  or 
criterion  that  they  employ;  e.g.,  level  2  applies  criterion  B,  level  3 
applies  criterion  C,  and  .so  forth.  With  advanced  information  technology, 
however,  more  commonality  of  information  across  levels  could  be  achieved. 


Therefore  more  levels  would  be  qualified  (in  an  information  possession 
sense)  to  employ  any  given  rule  or  criterion  and  a  well->informed  .decision 
unit  or  level  could  apply  several  specialized  rules  or  criteria 
simultaneously.  This  means  that  fewer  units  or  levels  would  be  required  bo 
employ  any  given  set  of  rules  or  criteria.  Thus  the  following  guideline 
becomes  feasible: 

Guideline  ^-*Use  advanced  information  technologies  to  decrease  the 
number  of  hierarchical  units  or  levels  -necessary  to  approve  a  proposal 
without  decreasing  the  number  of  criteria  used  to  judge  ~the  merits  of  the 
proposal. 

Effects  of  advanced  information  technology  on  organizational  Intelligence 

Organizations  are  frequently  viewed  as  information  processing  systems 
(Knight  and  McDaniel,  1979)  or  intelligence  -generating  systems  (Wilensky, 
1967),  and  certainly  a  large  part  of  what  many  organizational  units  attempt 
to  do  is  to  "get  the  right  information  to  the  right  decision  maker  in  the 
right  form."  Because,  as  we  noted  earlier,  future  organizational 
environments  will  require  that  organizations  significantly  increase  their 
intelligence  activities,  we  expect  forthcoming  organizational  designs  to 
include  mere  units  having  organizational  intelligence  responsibilities. 

Some  of  these  units  will  be  sensor  units  involved  in  information 
acquisition.  These  units  will  contribute  to  the  organization's  horizontal 
growth.  Other,  intermediate-level  units  will  be  involved  in  summarizing, 
interpreting,  and  selectively  routing  messages  received  from  sensor  units 
and  ultimately  destined  for  still  higher-level  units.  The  presence  of  these 
intermediates level  units  is  a  mixed  blessing.  On  the  one  hand  their 
summarizing,  interpreting  and  selective  routing  of  messages  greatly  reduce 
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the  information  handling  load  of  higher-level  units.  On  the  other  hand, 


their  efforts  often  lead  to  message  delays  and  undesirable  distortions 
(Huber,  1982).  These  delay  and  distortion  costs  could  be  greatly  reduced 
.with  an  organizational  design  that  drew  upon  advanced  information 
t«ulinologies  to  facilitate  using  the  following  design  guideline. 

Gu  id  el  lne  imize  the  number  of  sequential  links  in  information 

processing  chains. 

One  approach  to  using  this  guideline  is  to  employ  communications 
technologies  that  allow  organizational  units  to  ""rifle* shoot"  messages  to 
(almost  any)  other  -units.  A  -potential  -problem  with  the  approach  is  that 
receiving  units  may  become  overloaded  with  messages,  since  the  intermediate 
layers  of  units  whose  role  it  was  to  summarize,  interpret,  and  selectively 
route  messages  will  be  bypassed.  Consequently,  when  using  this  guideline, 
organizational  designers  must  also  implement  Guideline  6. 

Guideline  6-^ Ensure  that  sensor  units  are  ( 1 )  attuned  to  the  nature  of 
events  and  information  that  are  important  to  different  organizational  units, 
(2)  provided  with  easily  used  guidelines  and  devices  for  distributing 
information  that  for  them  may  be  nonroutine,  and  (3)  motivated  to  correctly 
screen,  route,  and  "package"  messages. 

Effecting  Guideline  6  will  require  organizations  to  take  aggressive 
measures  to  educate  all  sensor  unit  personnel  about  the  organization's 
current  and  anticipated  goals,  domains,  structures,  and  processes.  The 
purpose  of  these  efforts  will  be  not  only  to  enhance  employee  motivation  and 
esprit  de  corps,  but  also  to  enhance  understanding  and  judgment  about  how  to 
recognize  and  what  to  do  with  nonroutine  information.  Organizations  will 
further  augment  this  human  learning  with  intelligent  devices  that  facilitate 
making  routing  decisions  and  transmitting  messages.  Advanced  information 


technologies  will  support  this  effort;  DSS-like  directories  will  accept 
verbal  descriptions  of  the  event  or  information  that  their  users  see  has 


possible  importance,  -will  use  artificial  intelligence  to  generate 
recommendations  concerning  where  the  information  3hould  be  sent,  and  will 
activate  the  appropriate  communication  devices  for  conveying  whatever 
messages  the  user  authorizes.  Jt  is  important  to  note  that  effective  use  of 
these  devices  depends  on  the  ability  of  the  human  sensor  to  recognize 
significant  events;  the  educational  measures  noted  above  are  critical. 
Finally,  organizational  designers  must  put  reward  systems  in  place  that 
encourage -sensor  units  to  take  initiatives  in  seeking  cut  appropriate 
message  recipients  while  at  the  same  time  buffering  potential  units  from 
information  overload.  Approaches  to  buffering  might  include  packaging 
messages  in  useful  forms  rather  than  simply  transmitting  or  summarizing  them 
in  a  prescribed  manner,  or  perhaps  even  forwarding  messages  when  they  will 
be  most  useful  rather  than  as  soon  as  possible. 

Implementation  of  Guideline  5,  qualified  with  Guideline  6,  causes  the 
organization  to  operate  with  a  sparse  message-handling  network.  It  also 
reduces  the  messagevhandling  workloads  of  units  at  intermediate  levels  in 
the  hierarchy.  With  their  workloads  reduced,  such  units  can  be  combined  and 
made  fewer.  This  conserves  organizational  resources.  Thus  we  have 
Guideline  7,  an  elaboration  of  Guideline  5  and  also  of  Guideline  6. 

Guideline  7~»^Use  advanced  Information  technologies  to  decrease  the 
number  of  organizational  units  without  decreasing  organizational 
effectiveness. 

Potential  effect  of  advanced  Information  technology  on  the  location  of 
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One  of  the  tasks  in  organizational  design  is  to  determine  the 
appropriate  degree  of  centralization.  Centralization  concerns  the 
dispersion  of  authority  in  the  organization.  If  authority  is  closely  held, 
the  organization  is  said  to  be  more  centralized;  if  authority  is  diffuse, 
the  organization  is  described  as  more  decentralized.  In  many  situations  it 
is  difficult  to  determine  the  level  In  the  organization's  hierarchy  at  which 
the  authority  "to  make  decisions  should  be  located.-  While  the  rational 
designer  wants  to  minimize  the  combined  costs  of  decision  quality  -decrements 
caused  by  lack  of  information  about  (1)  the  problem  situation,  (2)  the 
organization's  overall  situation,  and  (3)  "the  appropriate  organizational 
policy,  it  is  generally  difficult  to  determine  the  hierarchical  level  at 
which  the  combination  of  these  three  costs  will  be  minimal. 

As  shown  in  Figure  2,  information  specific  to  problem  situations  tends 
to  be  lower  in  the  hierarchy.  In  contrast,  information  about  the  impact  of 

Insert  Figure  2  about  here 

various  possible  local  choices  on  the  overall  organization's  state  or 

condition  tends  to  be  higher  in  the  hierarchy,  as  does  information  about  the 

appropriate  organizational  policy  to  use.  Essentially  the  organizational 
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designer  wants  to  find  the  lowest  point  on  curve  D  of  Figure  2.  Finding 
this  level  is  difficult  because  it  is  difficult  to  determine  the  locus  of 
curves  A,  B,  and  C.  How  can  advanced  information  technology  help  the 
designer?  Can  it  help  determine  the  locus  of  the  curves?  Probably  not. 

But  it  can  make  the  curves  flatter  by  making  each  of  the  three  types  of 
information  more  available;  higher^level  units  can  be  more  informed  about 
local  situations  and  lower-level  units  can  be  more  informed  about  the 
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organization's  overall  situation  and  about  organizational  policy.  The 
importance  of  this  flattening  of  the  cost  curves  is  that  flatter  curves 
reduce  the  sensitivity  of  the  combined  costs  to  deviations  from  the  optimum 
hierarchical  level,  as  shown  in  Figure  3. 

Insert  Figure  3  about  here 


A  second  effect  of  such  curve  flattening  is  related  to  the  first. 
Earlier  we  spoke  of  the  -desire  of  the  designer  to  -minimize  the  three  costs 
■associated  with  curves  A,  B,  and  C.  In  many  situations,  however,  criteria 
other  than  minimization  of  these  costs  will  operate  to  influence  the 
.location  of  decision  making  authority.  For  example,  a  powerful 
organizational  member  or  a  long-standing  tradition  may  demand  that  the 
authority  be  located  at  some  level  or  office  other  than  that  which  is 
optimal  according  to  the  minimi zersthree-costs  criterion.  The  adverse  effect 
of  this,  in  terms  of  decreased  decision  quality,  can  obviously  be  reduced  by 
making  the  cost  curve  less  sensitive  to  deviations  from  the  optimum 
hierarchical  level,  and  this  can  be  achieved  using  evolving  and  forthcoming 
information  technologies  that  distribute  information  more  rapidly  and  in 
more  usable  forms.  This  reasoning  suggests  the  following  guideline: 

Guideline  8-*--Use  advanced  information  technologies  to  increase  the 
range  of  hierarchical  levels  at  which  particular  decisions  can  be  made 


Implementation  of  this  guideline  allows  the  organization  to  locate 
authority  at  points  that  satisfy  organizational  constraints  and  objectives 
having  to  do  with  power  distribution,  logistical  Issues,  and  so  forth  and 
still  not  sacrifice  decision  quality  to  any  significant  extent. 


i| .  Summary 


The  message  of  this  chapter  is  that  evolving  ^nd  forthcoming 
information  technologies  should  be  used  to  facilitate  creation  of  more 
-effective  organizational  designs,  rather  than  to  make  current  designs  more 
effective.  The  principal  impediment  to  this  use  is  our  Inclination  to 
design  information  systems  around  existing  structures  and  processes,  rather 
than  to  think  imaginatively  about  what  the  organizational  design  could  be  if 
it  were  not  constrained  by  out-sof^date  information  technology. 

The  chapter  first  examined  the  nature  of  future  organizational 
environments  and  then  examined  the  organizational  capabilities  that  these 
environments  will  require  of  organizations.  The  chapter  then  described  the 
nature  of  some  advanced  information  technologies  that  can  be  used  to  help 
organizations  achieve  these  required  capabilities.  The  main  section  of  the 
chapter  discussed  how  these  advanced  technologies  could  be  used  to 
facilitate  the  use  of  new  and  more  effective  organizational  designs.  In 
particular  it  set  forth  eight  guidelines  for  employing  advanced  information 
technologies  to  implement  structures  and  processes  that  seem  efficacious  but 
would  have  adverse  side  effects  if  the  technologies  were  not  employed. 
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FOOTNOTES 


^e  use  the  terms  Information  technology  ^and  Information  -system  to  -mean  any 
combination  of  equipment  and  procedures  that  -facilitates  the  creation, 
acquisition,  modification,  interpretation,  tran«"i^s.lon,  -storage,  or  use  of 
information.  The  term -thus  includes,  for  ^example,  -both  computing  and 
communications  technologies,  -We  -use  :the  term  organizational  design  as  a 
noun  phrase  to  mean  the  .structures  snd  -processes  that  organizational 
members  use  to -achieve  desired  organisational  outcomes,  and  as  a  verb  to 
mean  the  processes  used  to  choose  or  create  the  -organization's  design. 

2 

The  reader  may  *iant  to  -consider  a  complementary  strategy  of  -integrating  the 
designs  of  the  computer-based  information  system  und  the  organization  based 
-on  the  -organization’s  information  processing  requirement  (c,f,,  Specht  and 
Robey,  1986). 


•? 

For  those -readers  interested  in  more  detailed  d? •"■•cussions  of  these 
strategies,  the  following  references  may  be  helpful:  (! )  adapting  to  the 
changed  demands  (Shein,  1980;  Porter,  1985);  (2)  moving  to  a  different 
environment  (Thompson,  1967;  Miles  and  Snow,  1978);  (3)  changing  the 
environment  to  a  more  compatible  state  (Weick,  1979);  and  (*0  relying  on 
slack,  loose  couplings,  or  other  buffers  (Galbraith,  1977;  Weick,  1979). 

4 

If,  in  contrast  to  the  curves  shown,  the  component  cost  curves  were  such 
that  the  combined  cost  curve  was  -concave  downward  and  not  irregular,  the 
optimum  level  for  locating  decision  making  authority  would  be  either  at  the 
bottom  or  at  the  top  of  the  organization,  depending  on  the  relative  height 
of  the  intercepts. 
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Figure  1  -  CAUSES  OF  REQUIRED  CHANGES  IN 
ORGANIZATIONAL  CAPABILITES 
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Adapted  from  Huber,  George  P  "The  Nature  and  Design 
of  Post-Industrial  Organizations."  Management  Science, 
Vol  30,  No  8,  August,  1  984,  pp.  928-95 1 
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Figure  2  Costs  of  Decision  Quality  Decrements 
Resulting  from  Lack  of  Information 
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A  Cost  resulting  from  lack  of  information  about  the  "situation 
Usually  greater  at  higher  organizational  levels 


B  Cost  resulting  from  lack  of  information  about  organizational 
policies  Usually  greater  at  lower  organizational  levels 


C.  Cost  resulting  from  lack  of  information  about  overall  organiza¬ 
tional  situation.  Usually  greater  at  lower  organizational  levels 


D  Overall  cost  resulting  from  lack  of  information. 
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Figure  3.  Costs  of  Decision  Quaiitu  Decrements 
Resulting  from  Leek  of  Information 
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C  Cost  resulting  from  lack  of  information  about  overall  organiz3 
tional  situation  Usually  greater  at  lower  organizatic'  level 


D.  Overall  cost  resulting  from  lack  of  information. 
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THE  SYSTEMS  PARADIGM  IN  THE  DEVELOPMENT 
OF  ORGANIZATION  THEORY: 

CORRECTING  THE  RECORD  AND  SUGGESTING  THE  FUTURE 

Abstract 


Two  mistaken  beliefs  have  repeatedly  appeared  in  the  organization  theory 
literature  concerning  application  of  the  systems  paradigm  to  organizations. 
This  paper  identifies  and  corrects  these  beliefs.  Three  opportunities  for 
using  the  systems  paradigm  to  further  the  development  of  organization  theory 
have  been  overlooked.  The  paper  identifies  these  opportunities  and  suggests 
how  they  can  be  exploited.  Finally,  the  paper  notes  that  recent  advances  in 
organization  theory  could  enrich  the  paradigm,  making  it  more  useful  for 
organization  research. 
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In  this  paper  we  attempt  to  strengthen  the  field  of  organization  theory 
by  identifying  mistaken  beliefs  and  missed  opportunities  associated  with  the 
systems  paradigm  and  its  role  in  the  development  of  organization  theory. 

The  systems  paradigm  should  not  be  confused  with  the  more  rudimentary 
systems  concept — that  systems  are  composed  of  interrelated  components  and 
that  the  properties  of  both  the  system  and  its  components  are  changed  if  the 
system  is  disassembled  in  any  way.  The  paradigm  is  more  elaborate  and 
includes  the  concepts,  findings  and  beliefs  associated  with  the  literatures 
that  concern  general  systems  (Ackoff,  1971;  Bertalanffy,  1956;  Boulding, 
1956),  open  systems  (Emery  &  Trist,  1965;  Katz  and  Kahn,  1966;  Thompson, 
1967),  living  systems  (Miller,  1973;  Sommerhoff,  1969),  and  similar  bodies 
of  knowledge  and  points  of  view.  Two  principal  concepts  of  the  paradigm  are 
the  following: 

(1)  Systems  may  be  classified  according  to  their  common  properties. 
Thus  by  knowing  the  class  (such  as  organizations)  to  which  a  system  belongs, 
we  know  many  of  the  system's  properties  (such  as  relatively  stable 
distributions  of  hierarchical  authority)  without  having  observed  the  system 
itself. 

(2)  Systems  of  any  hierarchical  class  or  level  possess  not  only  the 
common  properties  of  other  systems  at  their  level,  but  also  possess  the 
properties  of  their  component  lower-level  systems  (except  as  the  properties 
of  the  components  are  modified  through  their  relations  with  the  whole). 

Thus  if  something  belongs  to  a  particular  system-level  (such  as  the 
organization  level),  it  has  all  of  the  properties  of  organizations  and  also 
all  of  the  properties  of  lower-level  systems  (such  as  humans),  except  as 
these  latter  properties  (e.g.,  limited  cognitive  abilities)  are  modified  by 
the  relations  that  humans  have  with  each  other  and  with  the  organization. 


Examples  of  such  relations  in  this  case,  i.e.,  relations  that  modify  the 
limited  cognitive  abilities  of  humans,  are  shared  languages,  complementary 
responsibilities,  and  memberships  in  heterogeneous  work  groups. 

Formal  use  of  the  systems  paradigm  by  organizational  researchers  has 
gone  out  of  fashion.  Although  the  classic  works  dealing  with  open  systems 
are  still  cited  in  today's  organization  science  writings,  in  the  great 
majority  of  instances  close  scrutiny  makes  clear  that  this  is  generally  done 
in  passing — as  a  nod  in  the  direction  of  a  legitimizing  reference  point. 

The  paradigm  that  was  referred  to  in  1972  as  "vital  to  the  study  of  social 
organizations  and  as  providing  the  major  new  paradigm  for  our  field  of 
study"  (Kast  &  Rosenzweig,  1972,  p.  H57)  has  certainly  npt  received  the  kind 
of  attention  in  recent  years  that  might  have  been  expected  of  a  "major  new 
paradigm."  Explicit  recognition  of  the  paradigm  by  organization  scholars 
peaked  in  1972  with  the  Academy  of  Management  Journal's  special  issue  on 
General  Systems  Theory.  So  why  look  back?  Why  re-examir.e  an  out-of-fashion 
paradigm? 

There  are  three  answers  to  these  questions,  three  reasons  for  re¬ 
examining  the  systems  paradigm.  One  follows  from  the  need  to  retain  high 
standards  of  scholarship  in  the  field  of  organization  theory.  We  find  that 
prominent  organization  scientists  have  incorrectly  described  the  work  and 
thinking  of  early  organization  theorists,  and  have  thereby  perpetuated  a 
number  of  mistaken  beliefs.  Scholarly  integrity  demands  that  these  errors 
be  corrected. 

The  second  reason  to  look  back  at  the  systems  paradigm  is  to  identify 
aspects  of  the  paradigm  that  have  not  been  drawn  upon  by  organization 
scholars  but  that  might  contribute  to  the  development  of  organization 


theory.  We  find  several  such  opportunities  available  to  organization 
researchers . 
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The  third  reason  to  re-examine  the  systems  paradigm  is  to  determine 
whether  research  and  conceptualization  subsequent  to  the  paradigm's  period 
of  maximum  visibility,  the  late  1960's  and  early  1970's,  can  be  used  to 
refine  and  enrich  the  paradigm  itself,  and  thus  make  it  more  useful  to 
organization  scientists.  We  find  that  this  is  the  case. 

In  response  to  the  above,  this  paper  has  three  purposes:  (1)  to 
identify  and  correct  mistaken  beliefs  that  have  been  perpetuated  by 
organizational  scholars  in  their  writings  concerning  application  of  the 
systems  paradigm  to  organizations,  (2)  to  identify  missed  opportunities  for 
using  the  systems  paradigm  to  further  the  development  of  organization 
theory,  and  (3)  to  identify  missed  opportunities  for  using  developments  in 
organization  theory  to  enrich  and  update  the  paradigm  itself.  Mistaken 
beliefs  are  those  assumptions  or  attributions  that  organizational 
researchers  have  made  about  the  systems  paradigm  and  that  are  incorrect. 
Missed  opportunities  are  contributions  from  the  systems  paradigm  that  could 
be  made  to  further  the  development  of  organization  theory,  but  that  have  not 
been  so  used. 

MISTAKEN  BELIEFS 

The  two  mistaken  beliefs  discussed  here  involve  the  distinction  between 
closed  and  open  systems.  Closed  systems  are,  by  definition,  unaffected  by 
their  environments  and  correspond  to  Boulding's  levels  1  and  2  (see  Table 
1).  In  contrast,  open  systems  are  affected  by  their  environments  (e.g., 
thermostats  act  on  information  from  their  environment)  and  are  generally 

regarded  as  corresponding  to  Boulding's  level  3  and  above.1 


Insert  Taoie  1  about  here 


Mistaken  Belief  #1 :  Early  theorists  incorrectly  viewed  organizations  as 

closed  systems. 

Concurrent  with  the  introduction  of  the  systems  paradigm  to 

organization  theory  in  the  1960's,  organization  scholars  began  labeling  the 

earlier  organization  and  management  theorists  (such  as  Taylor,  Fayol,  Weber 

and  others)  as  incorrectly  viewing  organizations  as  closed  systems: 

Traditional  organization  theories  have  tended  to  view  the  human 
organization  as  a  closed  system.  This  tendency  has  led  to  a 
disregard  of  differing  organization  environments  and  the  nature  of 
organizational  dependency  on  environment  (Katz  &  Kahn,  1966, 
p.  29). 

Referring  to  Taylor,  Gulick,  Urwick  and  Weber,  Thompson  stated  that: 

Since  much  of  the  literature  about  organizations  has  been 
generated  as  a  by-product  of  the  search  for  improved  efficiency  or 
performance,  it  is  not  surprising  that  it  employs  closed-system 
assumptions — employs  the  rational  model — about  organizations 
(1967,  p.  4). 

More  recently  Scott  referred  to  the  writings  of  the  same  early  theorists: 

Thus  in  all  these  models,  the  variety  and  uncertainty  associated 
with  an  organization's  openness  to  its  environment  is  assumed  or 
explained  away  (1981,  p.  129). 

These  statements  and  others  like  them,  however,  do  not  accurately 
reflect  the  writings  of  the  early  theorists.  There  is  substantial  evidence, 
in  fact,  that  the  early  theorists  explicitly  recognized  the  role  of  the 
environment.  For  example,  Henry  Fayol — one  of  the  better  known  early 
management  theorists  and  a  major  force  in  the  development  of  the  principles 
of  management — wrote  that: 

The  prosperity  of  an  industrial  concern  often  depends  ...  on 
...  a  thorough  knowledge  of  the  market  and  of  the  strength  of 
competitors  .  .  .  (1949/1916,  p.  4). 
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James  Mocney  and  Allan  Reiley — early  theorists  whose  classic  book  contains 

the  most  complete  explication  of  the  "principles"  associated  with  the  chain- 

of-command  construct — made  numerous  references  to  the  external  environment. 

For  example,  in  response  to  a  question  about  the  reasons  for  the  success  of 

American  industry  in  mass  production,  they  replied: 

Prominent  among  the  other  factors  are  the  quality  of  the 
immigration  America  has  received  from  Europe  .  .  .  the  political 
institutions  .  .  .  and  our  enormous  free-trading  area  (1931, 
p.  430). 

Fayol,  and  Mooney  and  Reiley  took  as  their  primary  units  of  analysis 

corporations,  and  noted  that  these  are  influenced  by  consumers,  competitors, 

incoming  employees,  political  institutions — environments  that  interest 

today's  open  system  theorists  as  well.  In  contrast,  Fredrick  W.  Taylor 

focused  on  the  shop,  whose  environment  includes  other  corporate  units  as 

well  as  the  corporation's  environment: 

We,  however,  who  are  primarily  interested  in  the  shop,  are  apt  to 
forget  that  success,  instead  of  hinging  upon  shop  management, 
depends  in  many  cases  mainly  upon  other  elements,  namely,  -  the 
location  of  the  company,  its  financial  strength  and  ability,  the 
efficiency  of  its  business  and  sales  departments,  its  engineering 
ability,  the  superiority  of  its  plant  and  equipment,  or  the 
protection  afforded  either  by  patents,  combination,  location  or 
other  partial  monopoly  (1947/1911,  p.  19). 

These  writings  and  others  like  them  make  clear  that  the  early  theorists 
did  recognize  the  influence  of  the  environment  (see  also  Henderson  and 
Parsons,  1947,  p.  40,  and  Koontz,  1980,  p.  1 80 )  .  To  perpetuate  the 
conclusion  that  they  did  not  is  to  do  all  parties  concerned,  including 
today's  students,  a  disservice. 

It  is  instructive  to  remind  ourselves  that  just  as  the  contributions  of 
the  early  theorists  dealt  primarily  with  internal  variables,  so  do  many  of 
the  contributions  from  today's  organization  scientists.  For  example,  the 


literature  continues  to  report  many  studies  focused  on  structure  or 
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technology  (c.f.,  the  reference  lists  of  Fry,  1982,  and  Rousseau  &  Cooke, 

1939).  Are  such  studies  "bad"  because  they  portray  the  organization  as  a 

closed  system  by  not  explicitly  accounting  for  environmental  influences?  Of 

course  not.  Any  item  from  the  literature  can  be  faulted  for  not  containing 

the  reader's  favorite  variables.  Even  contingency  theory  studies  tend  to 

include  consideration  of  only  one  or  two  of  the  focal  organization's  many 

environments,  and  with  rare  but  conspicuous  exceptions  do  not  include 

consideration  of  important  variables  such  as  organizational  culture, 

strategy,  politics,  and  attributes  of  key  members  such  as  CEO's  and  boundary 

spanners.  Every  item  in  the  organization  theory  literature  uses  simple 

models  that  do  not  account  for  some  major  variables. 

Every  model  is  inferior,  a  distortion,  a  lie.  Why  then  do  we 
bother  with  models?  Ultimately,  I  propose  we  make  models  for 
their  convenience  (Ashby,  1970,  p.  96). 

The  matter  is  straightforward — there  is  a  difference  between  (1) 

believing  that  organizations  are  closed  systems  and  (2)  using  closed  system 

models  of  (open  system)  organizations.  To  imply  that  it  was  wrong  for  early 

theorists  to  use,  on  occasion,  closed  system  models  (especially  given  the 

complexities  of  the  organizational  issues  they  addressed  relative  to  the 

heory  they  had  to  build  upon)  ignores  the  constraint  that  causes  even 

today's  scholars  to  work  with  closed  system  models: 

Because  of  the  limits  of  human  intellective  capacities  in 
comparison  with  the  complexities  of  the  problems  that  individuals 
and  organizations  face,  rational  behavior  calls  for  simplified 
models  that  capture  the  main  features  of  the  problem  without 
capturing  all  its  complexities  (March  &  Simon,  1958,  p.  169). 

The  error  that  critics  of  early  theorists  make  is  not  recognizing  the 
difference  between  less  complex  systems  of  Table  1  (i.e.,  closed  systems)  on 
the  one  hand  and  closed-system  models  of  more  complex  systems  (e.g., 
organizations  and  other  open  systems)  on  the  other  hand.  When  today's 
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organization  theorists  focus,  in  any  specific  writing,  on  just  a  few  of  the 
variables  relevant  to  organization  theory,  this  does  not  mean  that  they 
regard  other  variables  as  non-existent  or  that  other  of  their  writings  do 
not  address  additional  variables.  The  same  is  true  for  the  early  systems 
theorists.  Their  views  have  been  portrayed  incorrectly. 

Mistaken  Belief  #2:  Open  systems  thinking  has  guided  research  on 

organizations . 

It  is  commonly  believed  that  open  systems  thinking  has  guided 
organization  research.  For  example,  in  their  critique  of  open  systems 
models  Pondy  and  Mitroff  state,  "for  the  last  decade,  thinking  and  research 
in  the  field  of  organization  theory  has  been  dominated  by  a  point  of  view 
labeled  as  open  system  models"  (1979,  p.  10).  This  is  a  factual  statement, 
but  it  may  imply  more  than  it  actually  says.  Two  points  can  be  stated 
briefly. 

(1)  Although  the  open  systems  model  has  been  widely  used  to  label  and 
legitimize  organizational  studies,  it  has  seen  little  use  as  a  research 
guide.  In  particular,  while  open  systems  have  several  properties  important 
to  organization  research  (see  Table  2),  very  few  organization  studies  have 
been  guided  by  formal  recognition  of  these  properties  as  properties  of  open 
systems.  The  conspicuous  exceptions  are  studies  dealing  with  the  sixth  and 
eighth  of  Katz  and  Kahn's  (1966)  properties  (information  input  and  feedback, 
and  differentiation) ,  but  topics  related  to  information  input  and  feedback 
(topics  such  as  organizational  intelligence,  boundary  spanning,  and 
adaptation)  and  topics  related  to  differentiation  (topics  such  as 
specialization  and  coordination  or  integration)  would  undoubtedly  have  been 
studied  without  formal  use  of  the  open  systems  view. 


Insert  Table  2  about  here 


(2)  While  a  large  nimber  of  the  studies  that  include  considerations  of 
the  environment  mention  "open  systems,"  hardly  ever  is  it  apparent  that  the 
studies  were  purposefully  designed  around  open  systems  properties.  Instead 
it  seems  that  the  studies  were  shaped  by  the  common-sense  idea  that 
organizations  are  affected  by  their  environments.  Perhaps  the  studies  were 
labeled  by  their  authors  as  "open  systems"  studies  because  the  phrase  had 
come  to  impart  a  sense  of  being  in  vogue  (and  even  today  retains  a  "me  too" 
positive  valence).  What  caused  research  on  organizations,  beginning  with 
that  published  during  the  1970’s,  to  focus  rather  suddenly  and  with  such 
fanfare  on  organizational  environments?  Was  it  the  emergence  of  the  sharply 
articulated  open  systems  view? 

We  think  not.  We  suggest,  to  the  contrary,  that  the  association 
between  (1)  the  proposed  use  of  the  open  system  properties  and  concepts  and 
(2)  the  acceleration  of  research  on  organizational  environments  was  not 
causal  but  rather  temporal.  Both  events  coincided  temporally  with 
recognition  of  the  rapidly  changing  nature  of  organizational  environments, 
as  documented  at  the  time  by  Toffler  (1970)  and  Bell  (1973),  and  more 

recently  by  others  (c.f.,  Huber,  1 9814 ;  and  Naisbett,  1982).^ 

This  labeling  of  studies  that  account  for  the  environment  as  "open 

system"  studies  may  have  become  a  dysfunctional  distraction  for  organization 

scholars.  In  1972  Kast  and  Rosenzweig  noted, 

Unfortunately,  there  seems  to  be  a  widely  held  view  (often  more 
implicit  than  explicit)  that  open-system  thinking  is  good  and 
closed-system  thinking  is  bad  (Kast  &  Rosenzweig,  1972,  p.  454). 


Thus,  rather  than  empirically  examining  the  several  properties  of  open 
systems,  or  instead  of  recognizing  the  usefulness  of  studies  employing  a 
closed-system  model  when  this  was  not  harmful  given  the  researcher's  goals 
and  conclusions,  the  field  seems  to  have  gotten  sidetracked  with  labeling 
studies  and  making  value  judgments  about  the  studies  based  on  the  labels. 

To  suggest  that  the  statements  of  respected  authorities  might  be 
misleading,  or  that  the  field  of  organization  theory  has  not  been  doing  what 
conventional  thinking  says  it  has,  is  unsettling  and  unpopular.  But 
pointing  this  out  seems  necessary  to  preserve  the  integrity  of  the  field  and 
to  prevent  future  scholarly  actions  from  being  bassd  on  ince: — ect 
information  or  inferences. 

This  section  has  attempted  to  discredit  what  is  "known"  because  what  is 

"known"  is  contradicted  by  the  facts.  The  current  absence  of  organization 

studies  that  formally  use  the  systems  paradigm  suggests  that  it  is  also 

"known"  that  the  paradigm  has  been  fully  exploited.  We  believe  to  the 

contrary.  We  believe  that  opportunities  for  using  the  paradigm  to  further 

the  development  of  organization  theory  have  been  missed  and  are  being 

missed.  Changing  current  thinking  about  the  usefulness  of  the  systems 

paradigm  and  then  acting  in  accord  with  this  changed  thinking  by  drawing  on 

the  paradigm  as  a  guide  in  conducting  research  on  organizations  would  be  a 

useful  way  of  operationalizing  Pondy  and  Mitroff's  advice: 

For  the  sake  of  maintaining  organization  theory's  adaptability  as 
an  inquiring  system  (Churchman,  1971;  Mitroff,  197*0,  we  need  to 
discredit  what  we  know,  to  change  for  the  naked  sake  of  change  to 
prevent  ossification  of  our  ideas  (Pondy  &  Mitroff,  1979,  p.  11). 

Following  this  direction,  let  us  suggest  seme  directions  for  future 


MISSED  OPPORTUNITIES 


Despite  over  half  a  century  of  effort,  the  study  of  organizations  has 
produced  disappointing  results:  findings  generally  have  low  explanatory 
power  and  are  seldom  associated  with  well-defined  domains.  We  agree  with 
McKelvey  (1982)  that  the  major  reason  for  this  is  that  the  lack  of  a  precise 
and  widely  applicable  classification  scheme  impedes  the  comparison  of 
studies,  and  thus  thwarts  the  cumulation  of  knowledge.  In  contrast  to 
organization  theory,  the  systems  paradigm  has  available  precise  and  widely 
applicable  classification  schemes.  Not  drawing  upon  them  means  missed 
opportunities.  Organization  scholars  should  determine  if  the  shortage  of 
precise  and  widely  applicable  classification  schemes  in  organization  theory 
can  be  alleviated  by  borrowing  from  the  systems  paradign. 

Missed  Opportunity  #1 :  The  features  of  living  systems  have  not  been 

exploited. 

Although  components  of  a  living  systems  theory  had  been  discussed  as 
early  as  1950  (Sommerhoff,  1950,  1968),  a  discussion  of  the  living  systems 
paradigm  as  it  applies  to  organizations  did  not  appear  until  1972,  the  same 
year  as  the  Academy  of  Management  Journal's  special  issue  on  General  Systems 
Theory  was  published  (AMJ,  1972;  Miller,  1972).  This  major  subparadigm  of 
the  systems  paradigm  contains  three  features  useful  to  organization 
researchers. 

One  of  these  features  is  an  elaborate  and  precise  typology  of 
subsystems  or  components  possessed  by  all  living  systems  (see  Table  3), 
wherever  they  may  be  situated  In  the  seven- level  hierarchy  of  the  living 
systems  paradigm  (shown  in  Table  4).  In  his  150-page  chapter  on 
organizations,  Miller  (1978)  discusses  in  great  depth  the  function,  the 
structure,  and  the  processes  of  each  of  these  universal  components  as  they 
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occur  in  organizations  and  greatly  enriches  the  typology  beyond  that 
portrayed  in  Table  3-  Examination  of  Taole  3i  however,  makes  clear  that  the 
typology  is  considerably  richer  than  many  of  the  typologies  used  by 
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organization  researchers.  Not  only  is  it  more  detailed  than  classification 
schemes  such  as  ( 1 )  R&D,  production,  marketing,  (2)  line  and  staff,  and  (3) 
strategic  level,  middle  management  level,  operating  level,  but  the 
relationships  among  the  subsystems  can  be  readily  hypothesized.  It  seems 
that  use  of  Miller's  living  systems  to  guide  and  interpret  empirical  studies 
on  organizations  is  an  unexploited  opportunity.  In  addition,  the  broad 
range  of  its  applicability  as  a  descriptive  schema  for  organizations  (see 
Miller,  1972,  1978)  indicates  that  it  could  greatly  facilitate  formal 
comparisons  of  research  findings  across  studies,  including  literature 
reviews  and  meta-analyses ,  and  thus  respond  to  McKelvey's  (1982)  criticisms 
and  concerns. 


Insert  Table  3  about  here 


Insert  Table  4  about  here 


The  second  feature  of  the  living  systems  paradigm  that  is  of  potential 


use  is  its  rich  descriptions  of  the  additional  properties  possessed  by  each 


higher-order  level  in  the  living  systems  hierarchy.  These  descriptions 


could  have  guided  and  integrated,  and  could  still  guide  and  integrate, 


research  on  organizations.  For  example,  Miller  (1978,  pp.  548,  642)  and 


Gharajedaghi  and  Ackoff  (1984,  pp.  292,  293)  note  that  organizations  have  as 


a  property  multiple  deciders,  while  lower-level  systems  have  single 
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deciders.  Investigating  how  multiple  deciders  relate  to  one  another  would 
have  led  rather  directly  to  research  on  conflict,  coalitions,  politics,  and 
use  of  power,  and  to  research  that  compared  these  phenomena  at  various 
levels  in  the  living  systems  hierarchy.  Investigating  how  organizations 
deal  with  the  outputs  of  multiple  deciders  might  have  led  to  enriched 
studies  of  responsibility  assignment,  authority  delegation,  loose  coupling, 
coordination,  and  related  (within  the  multiple-decider  property)  constructs, 
and  to  alternative  theoretical  integrations  of  such  studies.  Sharper 
recognition  and  increased  utilization  of  this  feature  of  the  living  systems 
paradigm  would  not  only  enable  organization  scholars  to  develop  theory  more 
swiftly,  but  would  avoid  some  of  the  pitfalls  encountered  when  relying  on 
biological  analogies  (c.f.,  Keeley,  1980). 

The  third  feature  of  the  living  systems  paradigm  of  potential 
usefulness  to  organization  scientists  is  that  much  of  what  we  learn  about 
one  living  system  level  is  found  to  hold  for  higher-order  living  system 
levels  as  well.  This  is,  of  course,  a  special  case  of  the  fact  that  systems 
generally  possess,  in  modified  form,  the  properties  of  their  subsystems. 

The  fact  is  of  sufficient  importance  for  developing  organization  theory  that 
we  treat  it  as  a  second  missed  opportunity: 

Missed  Opportunity  #2:  Cross-level  hypotheses  have  not  been  employed. 

Living  systems  theory  "is  a  general  systems  theory  of  the  organization 
because  it  utilizes  a  conceptual  framework  which  is  applicable  across 
several  levels  of  systems  and  it  seeks  to  identify  and  support  cross-level 
hypotheses  which  describe  system  behavior"  (Duncan,  1972,  p.  518).  This 
latter  feature  offers  the  potential  for  organization  scientists  to  benefit 
directly  from  the  research  findings  of  biologists,  physiologists,  and 


psychologists  who  study  lower-order  systems  and  from  the  research  findings 
of  sociologists,  economists,  political  scientists,  and  historians  who  study 
higher-order  systems.  In  some  instances  this  use  of  theories  and  findings 
from  other  disciplines  might  result  in  the  identification  of  relationships 
not  otherwise  considered.  In  other  instances  the  use  could  result  in 
ascertaining  relationships  more  precisely.  In  either  case,  it  could  speed 
up  theory  building. 

As  an  example  of  how  cross-level  hypotheses  might  have  been  useful  and 
still  could  be  useful,  consider  the  large  number  of  studies  which  in  the 
1960's  and  1970's  examined  the  relationship  between  organizational  size  and 
either  the  administrative  ratio  or  the  staf f-to-line  ratio.  Many  of  these 
studies  seem  exploratory,  used  simple  correlational  analyses,  tested  only 
for  linear  relationships,  and  found  that  the  measured  degree  of  association 
between  the  variables  was  not  great.  In  addition,  their  definitions  of 
"staff"  or  "non-direct"  workers  varied  from  study  to  study.  Swifter  and 
more  informative  results  would  have  been  obtained  if  the  researchers 
studying  the  administrative  ratio  had  begun  with  the  following  cross-level 
hypothesis:  "Increase  in  the  nunber  of  components  in  a  (living)  system 
requires  a  disproportionately  larger  increase  in  the  number  of  information¬ 
processing  and  deciding  components"  (Miller,  1978,  p.  109).  This  cross¬ 
level  hypothesis  (1)  highlights  the  need  to  test  for  a  non-linear 
relationship,  (2)  more  precisely  delineates  how  the  administrative  component 
might  be  operationalized,  and  (3)  has  been  validated  at  several  living 
system  levels. 

Moving  from  an  "old"  research  topic  to  one  not  yet  developed,  we  note 
that  the  organization  literature  contains  very  little  information  concerning 
the  materials/energy  distribution  or  logistical  components  of  organizations, 


even  though  these  components  greatly  affect  organizational  efficiency  and 
certainly  add  to  the  staf f-to-line  ratio.  Development  of  descriptive  theory 
concerning  these  components  (called  "distributors"  by  Miller,  1978,  pp.  61 3— 
616)  would  undoubtedly  be  speeded  if  organization  researchers  attempted  to 
draw  on  work  in  other  disciplines,  perhaps  by  testing  the  applicability  of 
cross-level  hypotheses  such  as 

The  hierarchical  structure  of  the  distributor  is  arranged  so  that 
there  is  a  geometric  progression  from  the  size  of  the  region  of 
the  total  system  served  by  an  average  unit  of  its  lowest  echelon 
to  the  size  of  the  region  served  by  its  highest  echelon  (Miller, 
1978,  p.  94), 

Even  though  organization  scholars  have  a  fairly  extensive  knowledge  of 
information  logistics  (c.f.,  Huber,  1982),  the  relationships  tend  to  be 
expressed  less  precisely  than  are  those  derived  from  a  broader  base  of 
disciplines,  such  as 

The  structures  of  the  communication  networks  of  living  systems  at 
various  levels  are  so  comparable  that  they  can  be  described  by 
similar  mathematical  models  of  nonrandom  nets  (Miller,  1978, 
p.  95).  (Miller  goes  on  to  describe  one  such  mathematical  model.) 

It  may  be  that  organization  scientists  will  not  find  interesting  the 
testing  of  hypotheses  found  valid  by  scientists  working  at  other  system 
levels,  or  they  may  be  unable  to  validate  the  more  precisely  formulated 
hypotheses  borrowed  from  such  scientists.  It  seems  likely,  however,  that 
more  rapid  advances  in  organization  theory  could  be  made  by  drawing  upon  or 
expanding  upon  the  knowledge  of  other  disciplines. 

We  note  that  the  idea  of  cross-level  hypotheses  is  not  limited  to  the 
living  systems  paradigm,  but  pertains  to  the  gereral  systems  paradigm.  This 
fact  introduces  the  notion  of  system  properties,  to  which  we  now  turn. 

Missed  Opportunity  #3:  The  properties  of  open  systems  have  not  been 

studied. 


Table  2  lists  nine  properties  that  are  said  to  distinguish  open  systems 
from  closed  systems.  Very  little  actual  use  had  been  made  of  these 
properties  by  organization  scientists.  We  suggest  that  organization 
researchers  may  be  missing  an  opportunity.  Although  these  properties  are 
postulated  as  characterizing  all  open  systems,  it  would  be  interesting  to 
determine  whether  (1)  the  extent  to  which  the  properties  are  important,  or 
(2)  the  degree  to  which  the  properties  characterize  different  organizations, 
are  variables  that  could  enrich  organization  theory. 

Consider  for  example,  the  open  system  property  of  "importation  of 

energy,  matter,  and  information"  (Katz  &  Kahn,  1966;  Miller,  1978).  With 

respect  to  each  of  these  three  elements,  organizations  vary  in  how  tightly 

connected  they  are  to  their  environments;  recognition  of  this  fact  led  to 

the  now-familiar  phrase  "loosely  coupled"  (Weick,  1979,  p.  178). 

Consider  a  world  that  is  mainly  "empty" — in  which  most  events  are 
unrelated  to  most  other  events;  causal  connections  are  exceptional 
and  not  common  .  .  .  "unrelated"  is  perhaps  too  strong  a  term, 
"loosely  coupled"  is  a  more  appropriate  one  (March  &  Simon,  1958, 
p.  176). 

The  field  of  organizational  theory  could  benefit  from  much  more 
empirical  exploration  of  the  circumstances  and  consequences  of  the  degree  of 
an  organization's  connectedness  to  its  environment.  We  see  the  beginnings 
of  this  with  the  development  of  the  resource  dependence  perspective  (Pfeffer 
and  Salancik,  1978;  Ulrich  &  Barney,  1984;  Zammuto  &  Cameron,  1985),  but 
relatively  little  empirical  work  has  been  published.  Much  more  knowledge 
would  now  be  available  if  organization  researchers  had  studied  this  open 
system  property  when  it  was  first  brought  to  their  attention  (Glassman, 

1973;  Katz  and  Kahn,  1966;  March  and  Simon,  1958;  Meyer  and  Rowan,  1977; 
Weick,  1976).  How  long  will  we  wait  until  other  open  systems  properties  are 


investigated? 
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Another  open  system  property  worth  empirical  investigation  is 
equif inality,  if  for  no  other  reason  than  that  such  investigation  would 
force  a  deeper  understanding  of  what  equif inality  means  in  the  context  of  an 
organization.  Equif inality  is  associated  with  the  concept  that  "In  an  open 
system,  the  final  state  may  be  reached  from  different  conditions  and  in 
different  ways"  (Shibutani,  1968,  p.  332).  Bertalanaffy  (1962),  Katz  &  Kahn 
(1966),  and  others  have  presented  this  as  a  property  uniquely  possessed  by 
open  systems,  but  recent  work  in  organizational  stories  and  myths  (Pondy, 

L.,  Frost,  P.,  Morgan,  G.,  &  Dandridge,  T. ,  1983)  suggests  that 
organizations  which  attain  equifinal  states  on  certain  objective  measures 
may  have  greatly  different  perceptions  and  memories  of  how  they  got  to  these 
states.  So,  are  they  in  fact  in  equifinal  states?  It  seems  to  us  that 
manifestation  of  organizational  memories,  such  as  stories  and  myths,  require 
a  broader  conceptualization  of  equif inality.  Confronting  this  apparent 
incongruence  (between  viewing  organizations  as  open  systems  that  possess  the 
property  of  equif inality,  on  the  one  hand,  and  viewing  organizations  as 
learning  systems  whose  memories  or  interpretations  of  how  they  achieved 
their  otherwise  observably-equi valent  state,  on  the  other  hand)  might  enrich 
both  our  understanding  of  organizational  learning  and  memory  and  also  our 
understanding  of  the  open  system  property  of  equif inality. 

The  three  missed  opportunities  discussed  up  to  this  point  center  on  the 
idea  that  examination  of  certain  open  system  properties  (such  as 
equif inality )  could  lead  to  useful  developments  in  organization  theory.  The 
last  missed  opportunity  to  be  discussed  concerns  ways  in  which  developments 
in  organization  theory  could  in  turn  be  drawn  upon  to  refine  the  systems 
paradigm  (including  re-examining  the  definition  and  domain  of  equif inality) . 

Missed  Opportunity  AM:  Relevant  advances  in  organization  theory  have 

not  been  used  to  enrich  and  update  the  systems 


paradigm  and  thereby  make  it  more  useful  to 
organization  scholars. 

Since  the  glory  days  of  the  paradigm  in  the  late  1960's  and  early 
1970's,  research  on  organizations  has  led  to  new  knowledge  and  insight. 

There  has  been  no  attempt,  however,  to  transfer  this  new  understanding  into 
the  systems  paradigm  and  thereby  enrich  an  adjacent  field  of  study.  Here  we 
discuss  two  developments  in  organization  theory  literature  as  examples  of 
how  the  paradigm  could  be  enriched  and  updated:  (1)  the  construct  of 
organizational  culture  and  (2)  the  notion  of  strategic  choice.  Undoubtedly 
there  are  others  as  well. 

The  organizational  culture  construct  at  first  seems  far  removed  from 
the  systems  paradigm,  but  in  a  few  particulars  it  is  not.  For  example,  the 
construct  has  led  to  a  heightened  awareness  of  the  importance  in 
organizations  of  myths  and  stories  (Martin,  Feldman,  Hatch,  and  Sitkin, 

1979)  and  similar  notions  of  organizational  memory.  Such  notions  are 
thought  to  be  important  both  in  attaining  organizational  stability  (Peters 
and  Waterman,  1982;  Pondy,  1983)  and  in  creating  organizational  change 
(Orwell,  19^5;  Toffler,  1985;  Tunstall,  1983).  Given  this  importance  and 
these  beliefs,  it  is  appropriate  to  reconsider  the  established  systems 
paradigm  concept  that  "When  open  systems  reach  a  steady  state  and  show 
equif inality,  the  final  state  will  be  independent  of  the  initial  conditions" 
(Kramer  and  de  Smit,  1977,  p.  40).  Is  the  systems  paradigm  valid  for 
organizations?  Are  organizations  that  "look  the  same"  actually  the  same  if 
they  arrived  at  their  current  state  via  different  paths?  If  Apple  Computer 
becomes  an  IBM,  will  it  ever  forget  its  roots?  Such  questions  raise 
interesting  issues  beyond  the  scope  of  this  paper,  but  clearly  suggest  that 
the  open  systems  property  of  equifinality  (Katz  and  Kahn,  1966,  p.  25~26) 


must  be  reconsidered.  It  may  be,  in  fact,  that  equifinality  does  not  apply 
to  systems  that  have  memories,  i.e.,  systems  at  the  higher  end  of  Boulding's 
ordinal  scale  of  system  complexity  (or  at  the  higher  end  of  Miller's 
hierarchy  of  living  systems).  If  the  equifinality  property  does  not  apply 
to  systems  with  memories  (e.g.,  animals,  humans,  societies),  ,  either  (1) 
the  property  must  be  dropped  from  its  long-established  position  in  the 
properties  of  open  systems  ( Bertalanffy,  1950;  Katz  and  Kahn,  1966,  p.  25“ 
26),  or  (2)  the  class  of  systems  called  open  systems  must  be  redefined  and 
not  applied  without  qualification  to  organizations  and  other  systems  having 
memories.  Whatever  the  consequences,  determining  how  organization  theory's 
recognition  of  organizational  memories  or  cultures  should  affect  the 
conceptual  association  between  equifinality  and  open  systems  will  enrich  the 
systems  paradigm. 

The  notion  of  strategic  choice  (Child,  1972)  can  and  should  also  be 
used  to  enrich  the  systems  paradigm.  Familiar  as  this  notion  was  to 
executives  (c.f.,  Barnard,  1938;  Sloan,  1 946) ,  it  held  an  element  of 
surprise  for  many  organization  scientists  because  it  did  not  fit  comfortably 
within  the  dominant  paradigm  of  the  time — the  systems-structural  perspective 
(Astley  and  Van  de  Ven,  1983).  The  strategic  choice  notion  certainly  did 
fit,  however,  within  the  systems  paradigm  with  its  elaborate  and  rigorous 
treatment  of  deciders  (Miller,  1978,  p.  548,  642)  and  purposeful  systems 
(Ackoff,  1971;  Sommerhoff,  1969).  Since  the  early  1970's,  organization 
scientists  have  made  significant  advances  in  their  understanding  of 
organizational  decision  making  and  strategy  choosing  (c.f.,  Miller  and 
Freisen,  1982;  Mintzberg,  Raisinghani,  and  Theoret,  1976;  Nutt,  1984).  An 
examination  of  systems  theorists'  writings  on  decider  behavior  in  purposeful 
systems  (see  especially  Ackoff,  1971,  p.  665-666,  670-671;  and  Miller,  1972, 
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p.  60-35)  makes  clear  that  some  of  the  empirically-based  knowledge  generated 
by  organization  scientists  could  be  used  to  enrich  the  systems  paradigm  with 
regard  to  multiple  deciders  in  organizations  and,  via  cross-level 
hypotheses,  in  higher-level  living  systems  as  well. 

To  summarize,  developments  in  organization  theory  over  the  past  decade 
or  so  have  not  been  used  to  extend  or  enrich  the  formal  systems  paradigm, 
and  thus  increase  the  likelihood  of  its  usefulness  to  organization 
scientists,  even  though  it  seems  that  such  attempts  might  be  fruitful. 


CONCLUSION 

Examination  of  the  organization  theory  and  systems  literatures  revealed 
two  mistaken  beliefs  that  have  been  prominent  in  the  organization  theory 
literature  and  that  require  correcting  lest  they  be  perpetuated  and  cause 
future  scholarly  actions  to  be  based  on  incorrect  information  or  inferences. 
The  examination  also  identified  several  concepts  and  frameworks  offered  by 
the  systems  paradigm  that  have  not  been  exploited  by  organization  scholars 
but  that  seem  potentially  fruitful,  and  some  developments  in  organization 
theory  that  seem  to  show  promise  for  enriching  the  systems  paradigm  itself. 

In  1972  Kast  and  Rosenzweig,  looking  back  on  the  progress  of  systems 
thinking,  quoted  the  psychologist  Murray, 


I  am  wary  of  the  word  "system”  because  .  .  .  "system"  is  a  highly 
cathected  term,  loaded  with  prestige;  hence,  we  are  all  strongly 
tempted  to  employ  it  even  when  we  have  nothing  definite  in  mind 
and  its  only  service  is  to  indicate  that  we  subscribe  to  the 
general  premise  respecting  the  interdependence  of  things  (Kast  and 
Rosenzweig,  1972,  p.  455). 


Review  of  the  recent  organization  theory  literature  indicates  that  the  word 
"system"  is  no  longer  loaded  with  prestige  and  that  the  formal  systems 
paradigm  is  receiving  little  attention.  At  the  outset  of  our  work  we  might 
have  hypothesized  that  the  reason  for  its  low  visibility  was  because  the 


paradigm  itself  lacked  substance  and  was  perhaps  more  metaphor  and  language 
for  talking  about  organizations  than  it  was  a  theoretical  framework  for 
understanding  and  studying  organizations.  A  closer  examination,  however, 
revealed  features  and  components  of  the  systems  paradigm,  such  as  the 
properties  of  open  systems  and  the  universal  subsystems  typology  of  the 
living  systems  paradigm,  that  offer  potential  for  enriching  future 
organization  research.  However,  in  order  to  most  fruitfully  utilize  the 
systems  paradigm  of  organizations,  scholars  in  the  field  must  re-examine 
their  beliefs  about  the  paradigm  and  perhaps  re-educate  themselves  about  how 
to  think  about  and  study  organizations  as  systems. 
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Footnotes 


Pondy  and  Mitroff  (1979)  argue  that  open  systems  are  not  only  affected 
by,  but  also  affect,  their  environment,  e.g.  ,  flames  deplete  their 
environment  of  oxygen,  and  thus  open  systems  correspond  only  to  levels  4  and 
above. 

2 

During  earlier  periods,  the  periods  known  to  the  early  organization 
and  management  theorists,  environmental  factors  were  generally  of  much  less 
significance  than  internal  variables.  In  particular,  during  the  first  third 
of  the  century  the  laissez-faire  philosophy  of  the  United  States  toward 
business  and  the  rapidly  growing  and  relatively  protected  domestic  markets 
prompted  early  theorists  to  view  organizations  as  only  loosely  coupled  to 
their  environments.  However,  during  the  1960's  and  1970's,  the  same  period 
that  the  open  systems  view  was  articulated  and  the  same  period  that  saw 
references  to  this  view  burgeon  in  the  organization  literature, 
organizational  environments  became  much  more  complex,  turbulent,  and 
demanding  of  attention. 
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Table  1 

Bo  aiding' s  Scale  of  System  Complexity 


COMPLEX  SYSTEMS 


9  Transcendental  Systems  -  Complex  systems  not  yet* imagined 

8  Social  Organizations  -  Collections  of  individuals  acting  in  concert 

(e.g.,  human  groups) 

7  Symbol  Processing  Systems  -  Systems  conscious  of  themselves  (e.g., 

humans ) 

6  Differentiated  Systems  -  Internal  image  systems  with  detailed  awareness 

of  the  environment  (e.g.,  animals) 

5  Blue-Printed  Growth  Systems  -  Systems  with  a  division  of  labor  among 

cells  (e.g.,  plants) 

4  Open  Systems  -  Self  maintaining  structures  in  which  life  differentiates 
itself  from  nonlife  (e.g.,  cells) 

3  Control  Systems  -  Cybernetic  systems  which  maintain  any  given 

equilibrium  within  limits  (e.g.,  thermostats) 

2  Clockworks  -  Simple  dynamic  systems  with  predetermined,  necessary  motions 
(e.g.,  levers  and  pulleys) 

1  Frameworks  -  Static  structures  (e.g.,  organization  chart) 


SIMPLE  SYSTEMS 

(Adapted  from  Boulding,  1956,  and  Pondy  &  Mitroff,  1979) 
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Table  2 

Properties  of  Open  Systems 


1 .  Importation  of  energy 

2.  Through-put 

3.  Output 

4.  Systems  as  cycles  of  events 

5.  Negative  entropy 

6.  Information  input,  and 

negative  feedback, 

7.  Steady  state,  and 

dynamic  homeostatis 

8.  Differentiation 

9.  Equifinality 


Open  systems  import  energy  from  the 
external  environment. 

Open  systems  transform  the  energy 
available  to  them. 

Open  systems  export  some  product 
into  the  environment. 

The  pattern  of  activities  of  the 
energy  exchange  has  a  cyclic 
character . 

To  survive,  open  systems  must  move 
to  arrest  the  entropic  process. 

Inputs  furnish  signals  to  the 
structure  about  the  environment  and 
about  its  own  functioning  in 
relation  to  the  environment. 

Negative  feedback  enables  the  system 
to  correct  its  deviations  from 
course. 

The  importation  of  energy  to  arrest 
entropy  operates  to  maintain  some 
constancy  in  energy  exchange. 

At  more  complex  levels  the  steady 
state  becomes  one  of  preserving  the 
character  of  the  system  through 
growth  and  expansion. 

Open  systems  move  in  the  direction 
of  differentiation  and  elaboration. 

A  system  can  reach  the  same  final 
state  from  differing  initial 
conditions  and  by  a  variety  of 
paths . 


(Adapted  from  Katz  and  Kahn,  1966) 


Table  3 
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MILLER’S  UNIVERSAL  SUBSYSTEMS 
OF  LIVING  SYSTEMS 


Type 
of  sub¬ 
system  Subsystem _ Function _  Examples  in  Organization? 


o 

H 

E-* 


£ 

SS 


CO 

£ 

o 

o 

05 

Pm 


Sh 

CO 

X 


CO 


Input 

Transducer 

Int  ernal 
Transducer 


Channel  &  net 


Decoder 


Associator 


Memory 


Decider 


Encoder 


Receives  information  from 
the  system's  environment. 

Receives  information  from 
other  subsystems  about 
alterations  in  their 
status . 

Transmits  information  to 
all  parts  of  the  system. 

Alters  the  code  of  informa¬ 
tion  received  by  input 
transducer  into  a  system  • 
code. 

Carries  out  first  stage  of 
learning  process,  forming 
associations  among  items  of 
information. 

Carries  out  second  stage  of 
learning  process,  storing 
information. 

Receives  information  inputs 
from  all  other  subsystems 
and  transmits  information 
outputs  that  control  entire 
system. 

Alters  the  code  of  informa¬ 
tion  input  from  subsystems, 
changing  "private"  code  to 
"public"  that  can  be  inter¬ 
preted  by  environmental 
components . 


Market  research  dept, 
Complaint  dept. 

Bookkeeper;  payroll 
dept . 


Switchboard  operator; 
gossip 

Language  translator; 
signal  officer 


Intelligence  analyst; 
chief  executive  officer 


Filing  dept. ;  data 
input  operator 


Board  of  directors; 
executive 


Advertising  dept.; 
public  relations  expert 


Output  Changes  information  into 

Transducer  other  matter-energy  forms 

that  can  be  transmitted 
over  channels  in  environment. 


Sal es person; 
Publication  dept. 


— continued 


Table  3 — continued 


| 

H  — 


CQ 


o 

a 

cn 


Q 

25 

< 

2 

O 


Eh 
CO  u 

m  o 
20  ee 

CO  CL 


g 


Eh  W 


35 

M 

£h 

Eh 


Reproducer 


Boundary 


Gives  rise  to  other  systems 
similar  to  the  one 
it  is  in. 

Located  at  perimeter;  holds 
components  together,  pro¬ 
tects,  permits  entry 


c 

os 

w 

2 

U 

I 

ce 

w 


< 

2 

CO 


o 

g 

Ou 

EH 

<£ 


Ingestor 

Distributor 

Converter 

Producer 

Storage 

Extruder 


Motor 


Brings  matter-energy  across 
boundary . 

Carries  inputs  from  outside 
or  transports  outputs 
around  the  system. 

Changes  inputs  into  func¬ 
tional  form. 

Forms  stable  associations 
among  inputs  or  outputs 
for  purposes  of  growth, 
damage  repair  or  replace¬ 
ment  of  components. 

Retains  deposits  of  matter- 
energy  in  the  system. 

Transmits  matter-energy  out 
of  system  in  the  form 
of  wastes  or  products. 

Moves  system  in  rela¬ 
tion  to  its  environment. 


Supporter  Maintains  proper  spatial 

relationships  among  com¬ 
ponents  of  system. 


Member  of  organization 
who  sets  up  a  subsidiary 


Personnel  office; 
Purchasing  dept. 


Recruiter;  Receiving 
dock 

Fork  lift  operator; 
Elevator  operator 


Training  dept.;  Heating 
plant  operator 

Hospital  nurse; 
Maintenance  worker 


Stockroom  or  warehouse 


Shipping  department; 
hospital  discharge  unit 


Executive  jet  pilot 


(No  living  supporter 
known  at  this  level); 
office  building, 
aircraft  carrier 


(Adapted  from  Miller,  1978) 


32 


231 


Table  4 

Miller's  Hierarchical  Levels  of  Living  Systems 


System  Level 

Supranational 

System 

Society 

Organization 

Group 

Organism 

Organ 

Cell 


•HIGHER  LEVEL  MACRO  SYSTEM' 
Def ini tion 


Two  or  more  societies,  some  or  all  of  whose 
processes  are  under  the  control  of  a  decider  that 
is  superordinate  to  their  highest  echelons. 

Large,  living  concrete  system  with  organizations 
and  lower  levels  of  living  systems  as  subsystems 
and  components. 

System  with  multi-echelon  deciders  whose 
components  and  subsystems  may  be  subsidiary 
organizations,  groups  and  single  persons. 

Set  of  single  organisms  which,  over  a  period  of 
time,  relate  to  one  another  face-to-face, 
processing  matter-energy  information. 

Organized  multi-cellular  structure  that  has 
single  decider. 

Cells  aggregated  into  tissue  which  carries  out 
the  processes  of  a  given  sub-system  of  an 
organism. 

Simplest  level  of  living  systems,  consisting  of 
atoms,  molecules,  multimolecular  organelles. 

LOWER  ORDER  MICRO  SYSTEMS - 


(Adapted  from  Miller,  1978) 
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We  are  pleased  to  transmit  a  proposal  prepared  by  George  1’.  Huber  and 
William  H.  Glick  of  our  Department  of  Management.  This  proposal  has  trie 
approval  of  cognizant  officials  of  the  University. 

Further  information  relating  to  the  technical  portions  of  this  proposal 
may  be  obtained  from  either  Dr.  George  P.  Huber  or  Dr.  William  H.  Glick, 
Department  of  Management,  The  University  of  Texas  at  Austin.  Contractual 
matters  should  be  referred  to  the  Office  of  Sponsored  Projects,  The  Univer¬ 
sity  of  Texas  at  Austin,  Post  Office  Box  772C,  Austin,  Texas  78713-7725. 
(Phone:  512/471-1353.) 

Sincerely  yours, 

yC\  (\v^- - 

G.  J.  Fonken 
Vice-President  for 
Academic  Affairs  and  Research 

GJF-.cg 

Enclosures 

xc:  Dr.  George  P.  Huber 
Dr.  Wi 11 i am  H.  G1 i ck 
Mr.  T.  M.  Grady/Comptroller 


ORGAN  I XATiONAL  DNS  I  ON : 


Proposed  Theoretical  and  Kmpirir.il  R*.  search 


Proposal  Submitted  In; 
Army  Research  Inst  itute 


•C  /'.*// 

/  _ ■_ _ 

George  1’.  Huber 

Graduate  School  of  business 

i'iio  University  of  Texas  at  Austin 


1 512)  471-9GCW 


s' 

C}‘  / 

l  l  «•.,  A/.,  ,  -f.  v  /. 
William  11.  illicit 
Graduate  School  a:  Business 
Tile  University  of  '!exa.-  at 
(312;  -.71-5236 


- 

Gerhard  J.  Fonken 

Vice  /f resident  for  Ac  idemie  Affairs  and 
Research 

The  University  of  Texas  at  Austin 
(512 )  471-4361 


.January  28,  1985 


UWIUJI.PLP  (Jl 


^3 ny  » 


TABLE  OF  CONTENTS 


$ 


INTRODUCTION  AND  OVERVIEW  .  , 

CHANGES  IN  ORGANIZATIONAL  ENVIRONMENTS 

MANAGEMENT  PLAN . . 

THE  YEAR-BY-YEAR  WORK  PLAN . . 

PERSONNEL  .  , 

SUMMARY  . 

REFERENCES . . 

BUDGET  . 

BUDGET  EXPLANATION  . 


18 


& 


APPENDIX  A( 1)  -  Vita  of  George  P.  Huber 

APPENDIX  A( 2 )  -  Vita  of  William  H.  Glick 

APPENDIX  B( 1 )  -  Proposal  from  the  University  of  Michigan 

APPENDIX  B(2)  -  Vita  of  Kim  S.  Cameron 

APPENDIX  C( 1)  -  Proposal  from  Texas  A&M  University 

APPENDIX  CU  2 )  -  Vita  of  Richard  L.  Daft 

APPENDIX  D( 1 )  -  Proposal  from  the  University  of  Oregon 

APPENDIX  D ( 2 )  -  Vita  of  Alan  D.  Meyer 

APPENDIX  E(l)  -  Proposal  from  the  University  of  Cal ifornia-BerKeiey 
APPENDIX  E( 2 )  -  Vita  of  Charles  A.  O'Reilly,  II! 

APPENDIX  F  -  Proposal  from  the  University  of  Texas  at  Austi'' 
APPENDIX  G ( i )  -  Vita  of  William  W.  Cooper 
APPENDIX  G'.  2)  -  Vita  of  Peter  R.  Monge 
APPENDIX  G(3)  -  Vita  of  John  W.  Slocum,  Jr. 

APPENDIX  G(4)  -  Vita  of  Andrew  Van  de  Veil 
APPENDIX  G( 5 )  -  Vita  of  Karl  E.  Weick 


fcy 


k/AjtTA.A'W 


ORGANIZATIONAL  DESIGN 

Proposed  Theoretical  and  Empirical  Research 


Abstract 


This  document  proposes  a  program  of  research  to  be  undertaken  on  behalf  of 
and  with  support  from  the  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences.  The  proposed  research  focuses  on  organizational  design. 

The  objective  is  to  improve  in  social  scientists'  understanding  of 
organizational  design  and  administrators'  ability  to  design  more  effective 
organizations . 

The  proposed  program  of  research  has  eight  unique  and  important  features. 

1.  The  most  important  issues  in  organizational  design  will  be 
investigated  by  uniquely  qualified  researchers  chosen  from  around 
the  country,  rather  than  from  the  local  talent  at  one  university  or 
consulting  firm. 

2.  The  researchers  (the  principal  and  co-principal  investigator  and 
the  four  associate  principal  investigators)  wilj.  each  be  supported 
by  a  team  of  consultants  consisting  of  five  nationally  recognized 
scholars  specially  selected  from  around  the  country  for  their 
ability  to  contribute  to  a  program  of  research  on  organizational 
design. 

3.  The  program  of  research  will  be  an  integrated  and  coordinated 
effort,  rather  than  being  a  set  of  unrelated  projects.  The 
principal  and  co-principal  investigator  and  the  consultants  will  be 
in  frequent  contact  with  the  associate  principal  investigators. 
Further,  all  investigators  and  consultants  will  meet  together 
annually  to  report,  review,  assess,  and  revise  as  necessary  their 
individual  and  collective  efforts.  This  rich  exchange  of 
perspectives  and  constructive  suggestions  will  enhance  the  quality 
of  both  the  individual  and  collective  research  efforts. 

4.  The  involvement  of  multiple  investigators  makes  it  possible  to 
conduct  an  integrated  study  using  data  drawn  fran  a  very  large  and 
diverse  set  of  organizations.  This  will  eliminate  problems  of 
small  sample  size  and  range  restriction  of  the  variables,  problems 
that  occur  in  most  organizational  design  studies. 

5.  The  program  emphasizes  longitudinal  studies  of  organizational 
design.  The  advantages  and  infrequency  of  longitudinal  research 
are  well  known,  especially  in  the  area  of  organizational  design. 

6.  Where  appropriate,  the  empirical  results  will  be  analyzed  using 
both  multivariate  statistical  techniques  and  data  envelopment 
analysis. 

7.  The  multiplicity  of  studies  will  allow  for  the  planned  development 
of  a  contingency  theory  that  accounts  for  differences  in 
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organizational  missions,  strategies,  technologies,  and 
environments . 

3.  The  planned  derivation  of  normative  organizational  design 

guidelines  will  provide  immediate  benefits  to  the  administrative 
community,  without  compromising  basic  research  objectives. 

Hardly  any  of  the  above  features  and  outcomes  would  occur  if  the  subject  of 
organizational  design  were  approached  with  the  independent,  cross-sectional 
studies  that  pervade  the  field. 
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INTRODUCTION  AND  overview 

This  document  proposes  a  program  of  research  to  be  undertaken  on 
behalf  of  and  with  support  from  the  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences. 

The  proposed  research  focuses  on  organizational  design.  The 
objective  is  to  improve  in  social  scientists'  understanding  of 
organizational  design  and  administrators'  ability  to  des-gn  more 
effective  organizations. 


The  research  team  consists  of  the  following  nationally  rcognized 
authorities  in  the  area  of  organizational  science  and  research 
methodologies:  Dr.  Kim  S.  Cameron,  Professor  William  W.  Cooper,  Dr. 

Richard  L.  Daft,  Dr.  William  H.  Click,  Dr.  George  P.  Huber,  Dr.  Alan  D. 
Miycr  ,  Dr.  Peter  E .  Monge ,  Dr.  Charles  A.  O’Reilly,  III,  Dr.  John  W. 
Slocum.  Jr.,  Dr.  Andrew  H.  Van  de  Ven ,  and  Dr.  Karl  E.  Weick.  These 
eleven  scholars,  representing  eight  different  universities,  have 
disciplinary  backgrounds  in  psychology,  sociology,  organizational 
communications,  industrial  engineering,  and  operations  research,  and  all 
are  currently  involved  in  fields  of  organizational  behavior  and  design. 

Why  _S  t :  dv  Organ  izat  ion  a  1  D  .•  s  i  gn  ? 

Trie  research  is  focused  on  organizational  design  for  six  reasons: 

1.  The  design  of  an  organization  directly  impacts  managers'  ability  to 
coordinate  and  control  thcr  activities  of  subordinates  to  enhance 
organizational  performance.  Proper  organizational  design  can  make 
the  difference  between  having  an  effective,  well-run  organization 
and  having  recurrent  crises  and  organizational  inefficiencies. 
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•  To  increase  organizational  ef feet iveness  ,  we  must  learn  more  at>out 
how  to  design  organizations. 

2.  Organizational  environments  are  changing  more  rapidly  than  ever 
before.  We  already  know  that  the  effectiveness  of  an  organizational 
design  erodes  over  time  as  the  environment  changes.  The 
organization  must  be  designed  to  fit  current  and  future 
environmental  demands,  not  the  environment  of  the  past. 

•  To  increase  organizational  effectiveness,  we  must  learn  more  about 
the  types  of  organizational  designs  that  fit  different  environments . 

3.  Innovative  technologies  are  continuously  being  introduced  in  modern 
organizations.  The  effectiveness  of  different  organizational 
designs  depends  on  the  technology  and  how  the  work  is  done. 

•  To  increase  organizational  effectiveness,  we  must  learn  more  abont 
the  relationships  between  technology  anti  organizational  design. 

4.  Modern  communication  and  computing  technologies  facilitate  the 
process  or  coordination  and  control  and  make  new  organizational 
designs  feasible.  New  communication  and  computing  technologies  can 
also  increase  organizational  effectiveness  in  current  or  previously 
abandoned  organizational  designs. 

•  To  increase  organizational  effectiveness,  we  must  learn  more  about 
t ! i e  impact  and  potential  of  new  communication  and  computing 
technologies . 

5.  Changing  organizational  designs  to  meet  new  challenges  and 
opportunities  involves  a  dynamic  process.  The  effectiveness  of  an 
organizational  design  is  partially  a  function  of  procedures 


established  m  the  past  and  the  training  and  experience  pro. 'idea 
organizational  members  by  the  previous  organizational  design. 

•  To  increase  organizational  effectiveness,  wc  must  learn  more  about 
dynamic  processes  between  organizational  design  and  effectiveness 
over  time  . 

6.  Organization  design  is  becoming  a  much-ta 1 ked-about  topic  among 
social  science  researchers,  but  good  inventories,  analyses,  or 
codifications  or  the  relevant  literatures  do  not  exist.  There  is 
little  guidance  to  identify  the  most  fruitful  areas  of 
inves  t iga t ion . 

•  To  increase  organizational  effectiveness,  organizational  design 
research  must  be  reviewed  and  codified  to  direct  new  research 


ef  f or t  s  . 


Key  Features  of  the  Program  of  Research 


The  proposed  program  of  research  has  eight  unique  and  important 


features  . 


1.  The  most  important  issues  in  organizational  design  will  be 
investigated  by  uniquely  qualified  researchers  chosen  from 
around  the  country,  rather  than  from  the  local  talent  at  one 
university  or  consulting  firm. 

2.  The  researchers  (the  principal  and  co-principal  investigator 
and  the  four  associate  principal  investigators)  will  each  be 
supported  by  a  team  of  consultants  consisting  of  five 
nationally  recognized  scholars  specially  selected  from  around 
the  country  for  their  ability  to  contribute  to  a  program  of 


research  on  organizational  design. 

The  program  of  research  will  be  an  integrated  and  coordinated 
effort,  rather  than  being  a  set  of  unrelated  projects.  The 
principal  and  co-principal  investigator  and  the  consultants 
will  be  in  frequent  contact  with  the  associate  principal 
investigators.  Further,  all  investigators  and  consultants  will 
meet  together  annually  to  report,  review,  assess,  and  revise  as 
necessary  their  individual  and  collective  efforts.  This  rich 
exchange  of  perspectives  and  constructive  suggestions  will 
enhance  the  quality  of  both  the  individual  and  collective 
research  efforts. 

The  involvement  of  multiple  investigators  makes  it  possible  t i 
conduct  an  integrated  study  using  data  drawn  from  a  very  large 
and  diverse  set  of  organizations.  This  will  eliminate  problems 
of  small  sample  size  and  range  restriction  of  the  variables, 
problems  that  occur  in  most  organizational  design  studies. 

The  program  emphasizes  longitudinal  studies  of  organizational 
design.  Thu  advantages  and  infrequency  of  longitudinal 
research  are  well  known,  especially  in  the  area  of 
organizational  design. 

Where  appropriate,  the  empirical  results  will  be  analyzed  using 
both  multivariate  statistical  techniques  and  data  envelopment 
analysis  . 

The  multiplicity  of  studies  will  allow  for  the  planned 
development  of  a  contingency  theory  that  accounts  for 
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differences  in  organizational  missions,  strategies, 
technologies,  and  environments. 

8.  The  planned  derivation  of  normative  organizational  design 
guidelines  will  provide  immediate  benefits  to  the 
administrative  community,  without  compromising  basic  reseach 
objectives  . 

In  closing  we  note  that  hardly  any  of  the  above  features  and 
outcomes  would  occur  if  the  subject  o;  organizational  design  were 
approached  with  the  independent,  cross-sect ional  studies  that  pervade 


the  field  . 
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CHANGES  IN  ORGANIZATIONAL  ENVIRONMENTS 

Organizational  structures,  processes,  and  technologies  facilitate 
and  constrain  organizational  actions.  The  proposed  program  of  research 
will  deal  with  the  relationships  of  organizational  structures, 
processes,  and  technologies  to  organizational  effectiveness.  These 
relationships  are  clearly  affected  by  the  nature  of  the  organization's 
environment,  as  it  is  the  intersection  of  organizational  actions  and 
environmental  states  that  determines  organizational  effectiveness.  As  a 
consequence,  we  must  consider  the  nature  of  future  organizational 
environments  in  determining  the  most  important  issues  to  be 
invest i gated  . 

We  can  expect  future  organizational  environments  to  be 
characterized  by  more  and  increasing  information,  more  and  increasing 
complexity,  and  more  and  increasing  turbulence.  In  combination,  these 
trends  will  pose  qualitatively  more  demanding  organizational 
environments.  These  demands  will  have  to  be  met,  at  least  in  part,  by 
changes  in  organizational  designs. 

Available  Information  —  More  and  Increasing. 

It  would  be  incorrect  to  interpret  the  Information  Explosion  as  a 
"recent  trend."  Consider,  for  example,  scientific  information.  As 
reported  by  de  Solla  Price  (1963),  the  first  two  scientific  journals 
appeared  in  the  mid-seventeenth  century.  By  the  middle  of  the 
eighteenth  century  there  were  ten  scientific  journals,  by  1800  about 
100,  by  1850  perhaps  1,000.  Today  estimates  range  between  30,000  and 
100,000  (Bell,  1979).  Nor  is  this  explosion  likely  to  diminish  in  the 


intermediate  future. 


Further,  since  information  feeds  on  itself,  we 


can  expect  the  absolute  amount  of  information  to  continue  to  rise.  That 
is,  even  when  (or  if)  the  rate  of  increase  declines,  the  existing 
information  base  will  be  so  large  that  absolute  increases  ir,  units  of 
information  per  unit  of  time  will  remain  large  throughout  at  least  the 
first  half  of  the  next  century  and  very  likely  far  beyond  that. 

Of  equal  or  greater  importance,  for  the  proposed  research,  is  the 
fact  that  communications  and  computing  technologies,  about  which  more 
will  be  said,  will  greatly  increase  the  availability  of  whatever 
information  is  produced.  Since  these  technologies  are  in  their  early 
stages,  in  terms  o'  both  their  effectiveness  and  their  adoption,  we  must 
also  anticipate  a  sudden  increase  in  the  availability  of  existing 
information  as  these  distribution  technologies  mature  and  become  widely 
used.  The  increased  adoption  of  knowledge-distribution  technology, 
superimposed  on  the  geometrically  increasing  knowledge  base,  will 
necessarily  result  in  an  inforamtion  environment  that  is  dramatically 
more  munificent  (or  burdening)  than  is  that  of  today.  It  is  the 
generally  unconsidered  combination  of  these  two  phenomena  that  will 
cause  the  future  information  environment  of  organizations  to  be 
qualitatively  different  from  what  has  been  experienced  in  the  past;  in 
future  organizational  environments  society  both  the  amounts  of  available 
information  and  its  absolute  growth  will  be  significantly  greater  than 
in  the  past. 

Complexity  —  More  and  Increasing 

For  the  purposes  of  analysis  it  is  useful  to  view  environmental 


complexity  as  having  three  characteristics:  numerosity  ,  diversity,  and 
interdependence.  Systems  theory  reminds  us  that  these  tend  to  be 
related  to  each  other,  e.g.,  "As  the  system's  components  become  more 
numerous,  they  become  specialized,  with  resulting  increased 
interdependence  .  .  (Miller,  1972,  p.  5).  An  examination  of  these 
characteristics  and  their  relationships  indicates  that  organizational 
environments  of  the  future  will  necessarily  be  much  more  complex. 
Consider,  for  example,  numerosity.  Whether  or  not  environmental 
components  in  general  will  become  more  numerous  is  unclear,  in  spite  of 
current  short-term  tendencies  for  some  types  to  increase.  If  some  do, 
such  as  humans  or  corporations,  our  conclusion  that  organizational 
environments  will  be  more  complex  will  to  some  extent  be  confirmed. 

Aside  from  whether  or  not  the  actual  number  of  components  will  be 
greater,  however,  it  does  seem  clear  that  communications  and 
transportation  technologies  will  cause  the  "effective"  number  of 
environmental  components  to  be  greater. 

The  major  increases  m  the  complexity  of  future  organizational 
environments  will  not,  however,  arise  solely  from  or  depend  on  increases 
in  numerosity.  They  also  will  follow  from  increases  in  diversity  and 
interdependency.  New  knowledge  leads  to  increases  in  specialization  and 
diversity.  In  strictly  biological  systems  this  new  knowledge  or 
information  is  generated  through  mutation,  hybridization,  evolution, 
i.e.,  through  biological  innovation,  and  is  conveyed  in  the  form  of 
genetic  code.  In  human-made  systems  it  is  generated  through  experience 
and  research  and  is  conveyed  in  the  form  of  extra-genetic  records.  The 


large  increase  in  available  information  discussed  earlier  will  lead  to  a 
large  increase  in  environmental  diversity,  as  it  will  enable  individual 
societal  components,  such  as  other  organizations,  to  identify  and 
exploit  technological,  economic,  and  social  niches,  much  as  genetic 
changes  enable  biological  organisms  to  identify  and  exploit  ecological 
niches.  Thus  we  can  anticipate  more  and  increasing  specialization  and 
diversity  in  the  environment  as  a  result  of  more  and  increasing 
information,  whether  or  not  there  is  an  increase  in  numerosity. 

Finally,  let  us  consider  interdependence.  Specialization  results 
in  interdependence  because  as  living  systems  specialize,  they  give  up 
certain  capabilities  (or  do  not  achieve  commensurate  growth  in  certain 
capabilities)  and  must  rely  on  other  system  components  for  the  resources 
tiiat  they  themselves  can  no  longer  provide.  Thus  the  an  t  icipa  t  abl  e 
increases  in  specialization  noted  above  will  necessarily  lead  to 
increased  interdependencies.  In  addition,  potential  increases  in 
physical  interdependence  may  lead  to  increases  in  societal 
interdependence  (Mesarovic  and  Pestel,  1974;  Kahn,  Brown,  and  Martel, 
1976).  For  example,  possible  increases  in  the  ratio  of  demand  to  supply 
of  certain  limited  resources  (such  as  metals  or  croplands)  may  create 
interdependencies  for  future  environmental  components  beyond  those 
experienced  today. 

In  summary,  the  following  seem  clear:  (1)  the  anticipatable  large 
increases  in  information  will  lead  to  large  increases  in  technological, 
economic,  and  social  specialization  and  diversity;  these  increases  may 
be  facilitated  by  increases  in  the  effective  numerosity  of  environmental 
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components,  and  (2)  these  large  increases  in  specialization  and 
diversity  will  lead  to  large  increases  in  the  interdependence  among 
environmental  components;  these  latter  increases  may  be  aggravated  by 
increases  in  the  demand-supply  ratio  of  certain  physical  resources.  As 
a  consequence  of  these  arguments  we  can  conclude  that  in  future 
organizational  environments  both  the  level  of  complexity  and  its 
absolute  growth  rate  will  be  significantly  greater  than  in  the  past. 

Turbulence  —  More  and  Increasing 

Increased  turbulence  will  follow  from  increases  in  the  rapidity  of- 
individual  events.  We  recall  that  organizational  environments  in  the 
future  will  be  characterized  by  more  and  increasing  knowledge.  This 
will  cause  many  technologies  to  be  more  effective.  An  important 
consequence  of  these  heightened  levels  of  effectiveness  will  be  that 
individual  events  will  be  shorter  in  duration.  They  will  transpire  more 
quickly.  For  example,  improvements  in  R&D  technology,  in  advertising 
technology,  and  in  distribution  technology  will  enable  competitors  to 
steal  markets  even  more  quickly  than  they  can  today,  and  some 
high-technology  military  engagements  will  be  subject  to  completion  in  a 
matter  of  moments.  The  role  of  geographical  distance  and  even  cultural 
differences  as  "time  buffers"  will  be  greatly  diminished  as  improved 
communication  and  transportation  technologies  are  implemented  on  a 
near-universal  scale.  Since  shorter  events  permit  more  events  per  unit 
of  time,  the  eventual  effect  of  increased  knowledge  is  increased 
turbulence.  In  combination,  then,  our  earlier  reviews  of  forthcoming 
increases  in  the  number  and  diversity  of  societal  components  and  in  the 
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growth  of  knowledge  cause  us  to  conclude  that  in  future  organizational 
environments  botn  the  level  of  turbulence  and  its  absolute  growth  rate 
will  be  significantly  greater  than  in  the  past. 

Implications  of  Changes  in  Organizational  Environment 

What  are  the  organizational  implications  of  the  fact  that  future 
organizational  environments  will  be  characterized  by  more  and  increasing 
knowledge,  complexity,  and  turbulence?  Contingency  theory  and  systems 
theory  both  tell  us  that  for  an  organization  to  survive,  it  must  be 
compatible  with  its  environment.  When  the  environment  changes  to  a 
state  that  is  incompatible  with  the  organization,  the  organization  has 
available  a  variety  of  strategies  including:  (1)  adapting  to  the 
changed  demands,  (2)  moving  to  a  different  environment,  (3)  changing  the 
environment  to  a  more  compatible  state,  or  (4)  relying  on  slack,  loose 
couplings,  or  other  buffers.  Selection  among  these  and  other  coping 
strategies  require  that  decision  be  made.  The  greater  turbulence  of 
future  environments  will  demand  that  organizational  decision  making  be 
more  frequent  and  faster.  The  greater  complexity  of  this  environment 
will  also  cause  decision  making  to  be  more  complex  (e.g.,  to  require 
consideration  of  more  variables  and  more  complex  relationships  among 
these  variables ) . 

Some  decisions  will  concern  fairly  radical  changes  in  the 
technologies,  processes,  and  structures  that  the  organization  employs. 
The  heightened  turbulence  of  environments  will  require  that  these 
organizational  adaptations  be  more  frequent  and  faster . 


Organizations  require  information  to  decide  when  decisions  and 
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adaptations  are  needed,  and  decision  makers  require  information  to  reach 
conclusions.  The  increased  turbulence  of  future  environments  will  cause 
organizational  information  acquisition  to  be  more  continuous,  and  the 
increased  complexity  will  cause  it  to  be  more  wide-ranging .  At  the  same 
time,  however,  the  information  richness  of  the  environment  may  create 
problems  of  overload,  both  on  the  organization's  sensors  and  on  the 
receivers  of  messages  from  these  sensors.  This  necessitates  r. ? - o 
effective  management  of  organizational  information  acquisition 
pr o cessing,  and  distribution . 

In  the  preceding  paragraphs  we  examined  the  nature  of  future 
organizational  environments,  and  then  proceeded  to  de termin'  the  demands 
that  these  environments  will  impose  on  organizations.  In  summary,  the 
demands  of  future  organizational  environments  will  require  the 
purposeful  design  of  organizations  so  as  to  increase  the  ei tect iveness 
of  their  (1)  decision  making,  (2)  adaptation,  anc!  (3)  information 
acquisition  and  distribution  functions. 
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management  plan 

Overview 

The  program  of  work  consists  of  conducting  and  reporting:  (1)  a 
major  literature  review,  (2)  six  conceptual  and  empirical  studies,  and 
(3)  two  major  conferences. 

The  conceptual  and  empirical  work  will  take  two  forms.  One  form 
will  be  the  conduct  of  five  mul t i-or gani zat iona 1  longitudinal  studies, 
with  each  study  being  carried  out  by  a  different  investigator.  These 
studies  will  each  deal  with  aspects  of  organizational  design  approved  by 
the  principal  and  co-principal  investigators.  (Four  of  these  studies 
will  be  conducted  by  associate  principal  investigators  and  one  by  the 
principal  and  co-principal  investigators  working  together).  The  second 
form  of  the  conceptual  and  empirical  work  will  be  the  conduct  of  a  very 
large-scale  collective  study,  designed  by  the  principal  and  co-principal 
investigators  with  inputs  from  all  associate  principal  investigators  and 
consultants.  The  data  associated  with  this  study  will  be  collected  as 
part  of  the  data  collection  for  the  five  individual  studies. 

Coordination  of  these  six  studies  will  be  achieved  by  annual  review 
and  planning  meetings  of  all  investigators  and  consultants,  regular 
phone  discussions,  and  the  exchange  of  drafts  of  plans,  progress 
reports,  and  comments. 

The  Individual  Studies 

The  program  of  research  proposed  here  will  result  in  a  considerable 
increase  in  knowledge  for  selecting  organizational  designs  that  increase 
the  effectiveness  of  the  decision  making,  adaptation,  and  information 
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acquisition  and  distribution  functions.  Before  describing  the 
year-by-vear  workplan,  as  an  indication  of  what  the  program  of  research 
entails,  and  to  demonstrate  its  orientation  to  these  issues,  we  include 
here  brief  quotes  from  the  rive  proposals  of  the  Principal, 

Co-Principal,  and  Associate  Principal  Investigators. 

Proposal  from  Dr.  Kim  S.  Cameron,  Associate  Principal  Investigator  #1 

The  research  being  proposed  here  focuses  on  these  three  issues  that 
have  been  neglected  in  past  organizational  design  research.  The 
intent  is  to  address  three  primary  research  questions  in  this 
inves  c igat ion : 

2.  What  design  elements  cluster  together  in  different 

organizations  and  under  different  environmental  conditions,  and 
what  is  the  relationship  between  this  congruence  and 
organizational  effectiveness? 

2.  What  modifications  in  traditional  organizational  designs  emerge 
in  pos t -industr ial  environments,  and  how  does  the  transition 
from  an  industrial  design  to  a  post-industrial  design  occur? 

3.  What  are  the  major  paradoxes  that  emerge  under  different 
environmental  conditions,  especially  post-industrial 
environments  ,  and  how  are  those  paradoxes  managed? 

As  can  be  seen,  this  study  will  examine  the  relationships  among 

organ i za  t ional  environment  s ,  design  changes,  design  paradoxes  (seemingly 

incompatible  design  features;,  and  organizational  effectiveness.  Ine 

full  proposal  is  contained  in  Appendix  B-l. 

Proposal  from  Dr.  Richard  L.  Daft,  Associate  Principal  Investigator  *2 

The  purpose  of  the  research  proposed  here  is  to  develop  and  test  a 
model  of  organizational  scanning  and  interpretation.  The  research 
will  be  focused  on  how  organizations  learn  about  the  external 
environment,  and  on  the  role  of  information  technology  and 
organizat ional  design  in  the  interpretation  process.  The  research 
program  will  focus  on  three  research  questions. 

1.  How  do  organizations  learn  about  the  external  environment,  and 
does  the  inter preta t ion  process  differ  between  high  and  low 
performing  organizations?  The  point  here  is  to  construct  a 
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basic  map  or  communication  audit  of  the  techniques  and  sources 
for  learning  about  the  environment,  and  to  determine  whether 
the  pattern  of  interpretation  differs  in  a  systematic  way  based 
on  organizational  success.  Methods  of  scanning  and 
interpretation  in  environments  characterized  as  complex  and 
rapidly  changing  will  be  sought. 

2.  How  do  advanced  communication  and  computing  technologies  fit 
into  the  scanning  and  interpretation  process?  The  issue  here 
is  the  role  played  by  these  technologies,  and  whether  they 
extend  or  inhibit  the  organization's  insight  into  the 
environment.  What  value  is  provided  by  advanced  technology 
compared  to  more  traditional  information  systems  based  on 
paperwork  and  face-to-face  discussions? 

3.  What  is  the  impact  of  information  processing  technology  on 
organizational  design  and  internal  culture?  The  issue  here  is 
to  explore  how  the  adoption  of  communication  technology 
influences  working  relationships,  the  number  of  positions  in 
the  hierarchy,  and  the  allocation  of  personnel  between  line  and 
staff  departments.  Moreover,  communication  technology  may 
depersonalize  communicat ions  in  a  way  that  could  have 
undesirable  effects  on  the  organization's  culture  and  social 
relat ionships  . 

As  car.  be  seen,  this  study  will  examine  in  considerable  depth  the 
relationships  among  or gani za C long  1  environments.,  organization  design, 
and  organization  information  acquisition  and  distribution.  The  full 
proposal  is  contained  in  Appendix  C-l , 

Proposal  from  Dr.  Alan  D.  Meyer,  Associate  Principal  Investigator  if 3 

The  proposed  research  inves t i ga tes  the  effects  of  organizational 
design,  intelligence,  and  ideology  on  organizational  adaptation  to 
environmental  changes.  The  issues  it  addresses  are  growing  in 
importance.  Today’s  organizations  face  more  and  turbulent  and 
complex  environments  than  ever  before  (Duncan,  1976).  These  trends 
appear  likely  to  persist  (Huber,  1984).  If  they  do,  they  will 
magnify  the  consequences  of  system-wide  adaptation  for 
organizational  effectiveness,  telescope  the  time  available  to  top 
managers  for  responding,  and  reduce  the  effective  half-life  of 
organizational  designs  (Starbuck  and  Nystrom ,  1981). 

Fickle  environments  favor  nimble  organizations.  Prior  research 
suggests  two  design  characteristics  that  may  distinguish  such 
organizations:  (1)  Sophisticated  intelligence  systems  enable  the 

gathering,  processing,  and  distribution  of  large  volumes  of  diverse 


-15- 


I 


i  ( 


3  ( 


1 


information  concerning  environmental  change  (Daft  and  Macintosh, 
1978;  Galbraith,  1973;  Miles  and  Snow,  1978),  (2)  Robust 

organizational  ideologies  foster  shared  values  and  high  levels  of 
commitment  that  inspire  individual  members  to  accept  change  and 
respond  adaptively  (Beyer,  1981;  Meyer,  1982a;  Starbuck,  Greve ,  and 
Hedberg,  1978),  This  study  will  formulate  and  test  theory  linking 
intelligence,  ideology,  and  other  design  characteristics  to 
organizational  adaptiveness. 

As  can  be  seen,  this  study  will  examine  the  relationships  among 

organizational  design,  intelligence  (acquired  and  processed 

in  forma  t ion )  .  ideologies  (learned  premises  for  decision  making),  and 

adaptiveness  .  The  full  proposal  is  contained  in  Appendix  D-I. 

Proposal  from  Dr.  Charles  A.  O'Reilly,  Principal  Investigator  #4 

The  esse.ice  of  the  problem  is  understanding  the  relationship  among 
goals,  controls,  and  rewards,  all  conceptualized  in  terms  of 
information  acquisition  and  use.  What  goals  are  set?  What 
measurements  are  taken?  What  functions  are  provided?  What 
information  is  transmitted  about  the  accompl isiinent  of  established 
goals?  In  this  view,  organizational  structure  is  reduced  to  the 
information  set  defining  targets  and  the  connective  signals 
transmitted  (e.g.,  Anderson  &  O'Reilly,  1982).  Centralization  and 
decentralization  are  seen  in  terms  of  how  goals  are  set  and  the 
extensivity  of  information  transmitted  in  controlling  and 
correcting  task  objectives. 

Although  a  number  of  researchers  have  proposed  that  organizations 
be  viewed  as  sociometric  networks  defined  by  inrormation  flow 
(e.g.,  Huber,  1984;  Mackenzie,  1978;  O'Reilly  &  Pondy ,  1980),  no 
research  has  explicitly  focused  on  goals,  controls,  rewards,  and 
the  information  exchanged  in  this  process.  Yet,  understanding  how 
goals  are  set  and  what  information  is  exchanged  seems  to  be  at  the 
core  of  understanding  variations  in  organizational  performance. 

The  research  proposed  here  will  examine  these  concepts,  focusing  on 
the  acquisition  and  use  of  information  by  superior  and  subordinate 
decision  makers;  that  is,  a  principal  or  executive  decision  maker 
and  his  agents  or  direct  reports. 


As  can  be  seen,  this  study  focuses  on  the 


and  use  of 


information  for  making  decisions  about  the  design  of  goal  ,  control  ,  and 
reward  systems  and  for  monitoring  and  controlling  the  effectiveness  of 
organizational  subunits.  The  full  proposal  is  contained  in  Appendix 
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Proposal  from  Drs  .  William  H.  Glick,  and  George  P.  Huber,  Co-Principal 
and  Principal  Investigators 

Managers'  ability  to  respond  to  future  environmental  changes  and  to 
coordinate  more  diverse  organizational  activities  will  be  a 
function  of  their  ability  to  effectively  redesign  organizational 
information  acquisition  and  distribution  units.  The  patterning  or 
structuring  of  communication  and  work  relations  is  crucial  to  the 
effective  functioning  of  organizations. 

To  be  prepared  for  these  environmental  changes ,  we  must  develop  a 
better  understanding  of  the  relationships  among  environmental 
characteristics,  the  relational  structures  of  work  and  information 
flows,  and  organizational  effectiveness.  On  a  practical,  yet 
theoretically  important  level,  this  translates  into  questions  such 
as  : 

How  should  managers  restructure  the  patterns  of  communication  and 
authority  relations  to  ensure  effective  distribution  and 
utilization  of  information  about  the  environment? 

Under  what  circumstances  should  environmental  scanning  be 
concentrated  in  specialized  units,  versus  being  distributed 
throughout  the  organization? 

Do  new  communications  and  computing  technologies  replace  or  simply 
reinforce  existing  communication  patterns? 

Should  patterns  of  communication  always  be  structured  to  coincide 
with  the  patterns  of  work  flow  relations,  or  are  there  situations 
where  more  elaborate  relationships  between  work  flow  ar.d 
information  flow  are  required? 

As  can  be  seen,  this  study  will  examine  the  relationships  among 
organizational  design  features  (e.g.,  authority  relations,  specialization 
of  scanning  units,  work  flows),  information  acquisition,  distribution  and 
utilization,  and  advanced  information  handling  technologies  that  maximize 
organizational  effectiveness. 
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THE  YEAR-BY-YEAR  WORK  PLAN’ 


Year  I  (9/Ss  -  3/86 • 

During  the  first  year  of  the  research  the  Principal  Investigator , 
Dr.  George  P.  Huber,  and  co-principal  investigator,  Dr.  William  H. 

Glick,  will  undertake  an  extensive  and  intensive  review  of  the 
literature  on  organizational  design  and  related  subjects.  This  review 
will  identify  the  critical  weaknesses  in  the  organizational  design 
literature  and  will  enable  Drs  .  Glick  and  Huber  to  manage  the  overall 
program  of  research  more  effectively. 

A  number  of  important  products  will  follow  from  the  first  year's 
work.  Four  scholarly  articles  in  social  science  journals  will  report 
the  results  of  literature  reviews  concerning  (a)  organization  design  as 
an  independent  variable  affecting  organizational  effectiveness, 
contingent  upon  the  organization's  goal  or  mission  and  the 
organization's  environment,  (b)  organization  design  as  a  dependent 
variable  affected  by  the  organization's  core  technology  and 
communications  technology,  (c)  organization  design  as  a  dependent 
variable  affected  by  organizational  learning  and  need  for  adaptation, 
and  (d)  organization  design  as  a  strategic  management  process.  Each  of 
these  four  articles  will  identify  high  priority  conceptual  and  empirical 
research  needs.  A  fifth  product  will  be  a  detailed  technical  report  to 
ARI  integrating  the  above  products  and  elaborating  on  the  identified 
needs.  The  content  of  this  report  will  guide  Drs.  Glick  and  Huber  in 
the  management  of  the  overall  program  of  research  and  will  guide  all 


investigators  in  the  refinement  of  their  individual  and  collective 
studies  . 

As  an  indication  of  the  realizability  of  these  Year  1  products,  we 
note  that  previous  funding  by  ART  to  Dr.  Huber  has  led  to  scholarly 
articles  concerning  (a)  organization  design  as  a  dependent  variable 
affected  by  environmental  complexity  and  turbulence  (Huber,  19841,  and 
(b)  organization  design  as  dependent  variable  affected  by  the 
organization's  need  to  rake  decisions  and  process  information  (Huber  and 
McDaniel,  forthcoming  in  1985),  along  with,  of  course  a  number  of  othe 
research  products  (cf.  Huber,  1983;  Huber,  1982;  Huber,  1981).  As  a 
further  indication  wo  note  Dr.  Glick's  critical  literature  reviews 
(Roberts  and  Click,  1 9 S 1 ;  Glick,  1984;  Click,  in  press)  and  subsequent 
award  winning  empirical  research  (Jenkins,  Glick  and  Gupta,  19S3). 

At  the  end  of  Year  1,  all  investigators  and  consultants  will  meet 
to:  (1)  review  the  results  of  the  year's  work  by  Dr s.  Glick  and  Huber 

and  any  related  conceptual  work  undertaken  by  the  associate  principal 
investigators,  (2)  make  any  necessary  refinements  to  the  five  individual 
studies  based  on  what  was  learned  in  this  effort,  (3)  contribute  to 
refining  the  design  of  the  integrative,  collective  study  using,  again, 
the  results  of  the  first  year's  work,  and  (4)  arrive  at  a  mutually 
agreed  upon  work  plan  for  Year  2. 

Also,  at  the  end  of  the  year,  ARI  will  conduct  a  technical  review 
to  assess  the  results  of  the  previous  year's  work  and  the  plans  for  the 
following  year's  work. 
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Year  2  (9/87  -  8/8?) 

Year  2  will  be  the  first  year  of  empirical  work.  Six  longitudinal 
studies  will  be  initiated,  the  five  individual  (but  coordinated)  studies 
described  in  Appendices  B  through  F  and  an  integrative,  collective  study 
that  will  draw  on  data  from  the  individual  studies.  During  this  year, 
concept ual i za t ion  and  instrument  development  and  pretesting  will  take 
place.  In  addition,  the  first  wave  of  longitudinal  data  will  be 
col  1 ect ed . 

The  empirical  work  will  be  conducted  with  the  assistance  of  six 
doctoral  students  working  under  the  guidance  of  established  researchers. 
Such  empirical  work  is  ideally  suited  to  Pii.D.  dissertation  research, 
thereby  insuring  that  these  research  assistants  will  be  exceptionally 
motivated.  r.ach  empirical  study  is  budgeted  for  three  years  to  provide 
continuity  from  conceptualization  through  completion  of  the  longitudinal 
research  and  to  guide  sequences  of  dissertations  where  applicable.  The 
budgeting  of  the  established  investigators  across  time  also  allows  the 
study  of  problems  identified  as  important  but  whose  full  investigation 
may  be  too  drawn  out  or  risky  for  a  P'n.D.  student. 

At  the  er.d  of  Year  2,  all  investigators  and  consultants  will  meet 
again.  This  meeting  will  focus  on: 

1.  the  annual  review  and  progress  assessment  of  the  individual 
studies,  the  collective  study,  and  the  overall  project; 

2.  the  annual  refinement  of  the  individual  and  collective  studies 
and  the  development  of  a  mutually  agreed  upon  work  plan  for 
each  study  for  the  forthcoming  year  based  on  what  has  been 
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learned  during  the  previous  year. 

A1  so,  at  the  end  of  the  year,  ARI  will  conduct  a  technical  review 
to  assess  the  results  of  the  year's  work  and  the  plans  for  the  following 
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Year 


3  (9/87  -  8/88) 


Year  3  will  be  a  very  active  year  with  respect  to  continuing  data 
collection  for  each  of  the  six  empirical  studies. 

Toward  the  end  of  Year  3,  a  major  working  conference  will  be  held. 

At  this  conference  the  program  of  research  and  its  interim  results  will 
be  shared  with  45  scholars  from  around  the  world.  Each  of  the  six 
studies  and  the  associated  interim  results  will  be  described,  and 
tentative  hypotheses  will  be  set  forth  concerning  the  implications  of  the 
work  completed  during  the  first  three  years.  Authorities  in 
organizational  design  and  related  areas  will  review  and  discuss  the  state 
of  the  field  of  organizational  design,  and  the  manner  in  which  the 
described  studies  contribute  to  the  advancement  of  knowledge  in  the 
field. 

At  the  end  of  Year  3,  all  investigators  and  consultants  will  meet 
again.  This  meeting  will  focus  on  : 

1.  the  annual  review  and  progress  assessment  of  the  individual 
studies,  the  collective  study,  and  the  overall  project; 

2.  the  annual  refinement  of  the  individual  and  collective  studies 
and  the  development  of  a  mutually  agreed  upon  work  plan  for 
each  study  for  the  forthcoming  year  based  on  what  has  been 
learned  during  the  previous  year. 

Also,  as  before,  ART  will  conduct  a  technical  review  to  assess  the 
results  of  the  previous  year's  work  and  the  plans  for  the  following 
year  ’  s  wor k . 
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Year  4  (9/88  -  8/89) 

Year  4  will  involve  collecting  the  final  waves  of  data  from  the 
individual  and  collective  studies,  analyzing  these  data,  and  writing  the 
results  of  the  individual  empirical  studies  for  publication  in  scientific 
and  professional  journals.  The  data  analysis  and  the  research  reporting 
will  be  coordinated  across  the  five  empirical  studies  so  as  to  exploit 
the  opportunities  for  synergism  that  a  program  of  research  such  as  that 
proposed  here,  offers. 

A:  the  end  ol  Year  4,  all  invest igators  and  consultants  will  meet 
again.  This  meeting  will  focus  on: 

1  .  the  annual  review  and  assessment  of  where  the  individual 

studies,  the  collective  study,  and  the  overall  project  stand; 

2.  the  annual  refinement  of  the  individual  and  collective  studies 
and  the  development  of  a  mutual ly  agreed  upon  work  plan  for 
each  study  for  the  forthcoming  year  based  on  what  has  been 
learned  during  the  previous  year. 

Also,  as  before,  ARI  will  conduct  a  technical  review  to  assess  the 
results  of  the  previous  year's  work  and  the  plans  tor  the  following 
year's  work. 


Yen r  5  (9/89  -  S/901 

Three  activities  will  take  place  in  Year  5.  The  first  will  be  the 
analysis  of  the  data  from  the  sixth  integrative,  collective  empirical 
study,  and  the  preparation  of  additional  papers  fcr  publication  in 
scientific  and  professional  journals. 

The  second  activity  will  be  the  writing  of  a  book  on  organizational 
design.  The  book  will  be  based  on  all  six  empirical  studies  and  will 
contain  contributions  from  all  of  the  investigators  and  consultants  . 

This  will  be  a  major  work,  published  by  an  academic  or  commercial  press. 
It  will  have  a  major  impact  on  organizat ional  science  and  will  be  the 
definitive  work  on  organizational  design. 

The  third  activity  will  be  the  holding  of  another  major  conference. 
The  purpose  of  this  conference  wi 1 1  be  to  enhance  transfer  of  the 
knowledge  and  "technology"  developed  through  the  program  of  research 
described  in  this  proposal.  The  majority  of  the  45  attendees  will  be 
military  officers,  management  consultants,  and  practitioners  in  the 
defense  establishment.  Other  attendees  will  include  all  of  the 
investigators  and  consultants  involved  in  the  six  studies  and  some  of  the 
authorities  from  the  conference  held  in  Year  3. 


PERSONNEL 


Principal  and  Co-Principal  Investigators 

The  Principal  Investigator  will  be  Dr.  George  P.  Huber  of  the 
University  of  Texas  at  Austin.  Dr.  Huber  will  be  responsible  for  the 
overall  management  of  the  project  and  will  cake  the  primary  role  in 
providing  the  five  products  to  be  developed  during  Year  1.  Dr.  Huber  is 
uniquely  qualified  to  manage  the  program  of  research  proposed  here,  as 
he  has  both  experience  in  research  administration  and  expertise  in 
organizational  design.  With  respect  to  research  administration, 
Professor  Huber  has  been  the  principal  investigator  for 
multi-investigator  projects  funded  by  the  U.S.  Department  of  Labor  and 
by  the  National  Institutes  of  Health,  has  been  a  co-investigator  in 
mult i-inves t i ga t or  projects  sponsored  by  the  Ford  Foundation  and  by  the 
National  Institutes  of  Health,  has  served  as  a  research  policy 
consultant  to  the  U.S.  Department  of  Labor  and  the  National  Science 
Foundation,  and  for  four  years  was  Associate  Dean  for  Research  in  the 
Graduate  School  of  Business  of  the  University  of  Wisconsin-Madison . 

With  respect  to  organizational  design.  Dr.  Huber  has  conducted  both 
laboratory  and  field  research  in  organizational  design,  has  consulted 
for  a  variety  of  organizations  on  this  topic,  and  lias  published  a  number 
of  conceptual  pieces,  including  his  award-winning  article  on  the  nature 
and  design  of  post-industrial  organization.  His  vita  is  contained  in 
Appendix  A( 1 ) . 

The  Co-Principal  Investigator  will  be  Dr.  William  H.  Glick  of  the 
University  of  Texas  at  Austin.  Dr.  Glick  is  one  of  the  country's 


fas t es t -r is ing  young  scholars  in  the  organizational  sciences.  He  is 
currently  the  Principal  Investigator  for  a  $137,000  multi-investigator 
research  project  on  work  and  information  flow  in  organizations  (to  be 
completed  by  December,  1983),  has  recently  agreed  to  write  one  of  the 
chapters  in  the  forthcoming  Handbook  of  Organizational  Communications, 
and  was  co-author  of  an  award-winning  research  paper  in  1983.  Dr.  Glick 
will  assist  Dr.  Huber  in  managing  the  overall  project  and  will  assume 
equal  respnsibility  with  Dr.  Huber  in  designing,  coordinating,  and 
conducting  the  empirical  studies.  His  vita  is  contained  in  Appendix 
A-2. 


Associate  Pr incipal  Investigators 

Dr.  Kirn  S.  Cameron  of  the  University  of  Michigan  will  be  one  of  the 
Associate  Principal  Investigators.  Dr.  Cameron  is  the  country's 
foremost  authority  on  organizational  effectiveness  and  how  it  is 
affected  by  organizational  design.  He  has  conducted  research  and 
published  extensively  on  this  and  related  subjects.  Before  assuming  his 
present  position  at  the  University  of  Michigan,  Dr.  Cameron  se: ved  as 
Director  of  the  Organizational  Studies  Division  of  the  National  Center 
for  Higher  Education.  In  1981,  Dr.  Cameron  was  the  winner  of  an 
international  competition  for  the  best  paper  on  organizational  design. 
Dr.  Cameron  received  his  doctorate  from  Yale  University.  His  vita  is 
contained  in  Appendix  B(2). 

Dr.  Richard  L.  Daft  is  one  of  the  country's  most  respected  young 
scholars  in  the  area  of  organization  theory  and  design,  having  reached 
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Che  position  of  being  one  of  two  Associate  Editors  for  the  most 
prestigious  journal  in  the  organizational  science  field,  the 
Administrative  Science  Quarterly,  less  than  ten  years  after  receiving 
his  doctorate.  His  book,  Organization  Theory  and  Design,  is  recognized 
as  one  of  the  most  substantial  texts  on  the  topic.  Dr.  Daft  received 
his  doctorate  from  the  University  of  Chicago.  His  vita  is  contained  in 
Appendix  C( 2 ) . 

Dr.  Alan  D.  Meyer  of  the  University  of  Oregon  is  the  country's  best 
known  young  scholars  in  the  area  of  organizational  adaptation.  Although 
he  just  received  his  doctorate  in  1978,  two  of  his  articles  have  already 
been  reprinted  in  books  and  two  have  wen  awards.  In  addition,  he  serves 
on  the  editorial  boards  of  two  of  the  most  highly  respected  journals  in 
organizational  science,  the  Academy  of  Management  Review  and  the 
Administrative  Science  Quarterly.  Dr.  Meyer  received  his  doctorate  from 
the  University  of  Cal i for nia-Ber kel ey  .  His  vita  appears  as  Appendix 
D(  2)  . 

Dr.  Charles  A.  O’Reilly  of  the  University  of  Cal i fornia-Berkel ey  is 
the  country's  most  highly  regarded  scholar  in  the  area  of  organizational 
communications  and  the  effects  of  communications  on  organizational 
decision  making.  He  is  frequently  asked  to  write  chapters  or.  this  and 
related  topics  for  scholarly  reference  books,  and  also  has  a  long 
history  of  doing  first-rate  empirical  work  and  publishing  it  in  the  most 
prestigious  outlets.  Dr.  O'Reilly  received  his  doctorate  from  the 
University  of  Cal i fornia-Berkeley  and  taught  at  UCLA  for  some  years 
before  returning.  His  vita  is  contained  in  Appendix  E(2). 


Consultant s 


The  consultants  are  so  eminently  well  qualified  and  well  known  that 
no  more  than  a  sentence  or  two,  linking  their  special  talents  to  the 
program  of  research,  seems  appropriate. 

Dr.  W.  W.  Cooper  of  the  University  of  Texas  at  Austin  is,  along 
with  his  colleague  Dr.  Abraham  Charnes  ,  the  inventor  of  goal  programming 
and,  now,  inventor  of  Data  Envelopment  Analysis  (DEA)  ,  a  linear 
programming  methodology  that  can  be  used  to  address  questions  concerning 
organizational  effectiveness  arid  the  determinants  of  effectiveness  for  a 
given  set  of  organizations.  This  DEA  methodology  has  been  used  in  a 
variety  of  private  sector  and  military  studies  of  organizational 
effectiveness.  It  will  be  used,  in  parallel  with  multivariate 
statistical  analyses,  in  the  program  of  research  described  here  to  gain 
insights  into  organizat ional  effectiveness  that  may  not  be  available 
using  only  traditional  techniques.  Dr.  Cooper  is  an  internationally 
known  scholar  with  over  20C  publications. 

Dr.  Peter  K.  Monge  of  the  Annenberg  School  of  Communications  at  the 
University  of  Southern  California  is  the  country's  leading  authority  on 
longitudinal  research,  a  methodology  that  will  characterize  the 
empirical  studies  described  here  and  that  will  facilitate  the 
identification  of  causal  linkages  in  ways  not  possible  with  the 
cross-sectional  studies  that  pervade  the  literature  on  organizational 
design. 

Dr,  John  W.  Slocum,  Jr.  of  Southern  Methodist  University  and  past 
President  of  the  Academy  of  Management,  was  previously  Editor  of  the 


SUMMARY 


This  proposal  begins  with  an  enumeration  of  six  reasons  for  studying 
organization  design.  These  seem  persuasive  from  either  a  theory-bui 1  ding 
or  administrative  point  of  view,  and  need  not  be  repeated  here. 

The  plan  of  work  associated  with  the  research  described  in  this 
proposal  begins  with  an  extensive  examination  of  the  literature,  proceeds 
with  five  parallel  and  coordinated  empirical  investigations  and  an 
integrating  empirical  investigation,  and  concludes  with  the  writing  of  an 
important  book  on  organizational  design.  Other  products  will  include 
scholarly  articles  following  from  the  review  and  empirical  studies  and 
two  major  meetings,  one  directed  toward  the  research  community  and  one 
t award  the  practitioner  community. 

The  key  features  of  the  research,  such  as  its  being  a  coordinated 
program  rather  than  a  specific  project,  being  longitudinal,  having 
multiple  investigators  each  with  multiple  field  sites,  and  involving 
eleven  of  the  most  qualified  people  in  the  field,  will  cause  it  to 
proviue  a  major  increase  in  knowledge  about  organizational  design. 


-30- 


f  BW  ■UliWUilF 


iVlUII  MU 


r 


( 


REFERENCES 


Bell,  D.,  The  Social  Framework  of  the  Information  Society,  in  Dertovos, 
M.  L. ,  and  Moses,  J.  (eds.),  The  Computer  Age:  A  Twenty-Year 
Review ,  MIT  Press,  Cambridge,  Mass.,  1979. 

de  Solla  Price,  D.,  Little  Science,  Big  Science.  Columbia  University 
Press  ,  New  York,  1963. 

Glick,  W.  H.  Conceptualizing  and  measuring  dimensions  of  organizat  ior.al 
and  psychological  climate:  Pitfalls  in  multi-level  research. 
Academy  of  Management  Review,  1985,  10(3). 

Glick,  W.  H.  &  Roberts,  K.  H.  Hypothesized  interdependence,  assumed 
independence.  Academy  of  Management  Review,  1984,  9,  722-735. 

Huber,  G.  Organizational  decision  making  and  the  design  of  decision 

support  systems.  Management  Information  Systems  Quarterly,  1981, 

1(2),  l- lo.  . "  .  ~  '  " 

Huber,  G.  Organizational  information  systems:  Determinants  of  their 
performance  and  behavior.  Management  Science.  1982,  26(2)  , 

138-155. 

Huber,  G.  Cognitive  style  as  a  basis  for  MIS  and  DSS  designs:  Much  ado 
about  nothing?  Management  Science,  1983,  29 (5),  567-579. 

Hviber  ,  G.  The  nature  and  design  of  post-industrial  organizations. 
Management  Science,  1984,  30(8),  928-951. 

Huber,  G.,  and  McDaniel,  R.  Designing  organizations  using  the 

information  processing/decision  making  paradigm.  Management 
Science  (forthcoming). 

Jenkins,  G.  D.  Jr.,  Glick,  W.  H. ,  &  Gupta,  N.  Job  characteristics  and 
employee  responses:  Cause  and  effect  or  common  method  variance? 
Paper  presented  at  the  annual  meeting  of  the  Academy  of  Management, 
Dallas,  August,  1983. 

Kahn,  H.  ,  Brown,  W. ,  and  Martel,  L. ,  The  Next  200  Years :  A  Scenario  for 
America  and  the  World,  Morrow  and  Company,  New  York,  1976. 

Mesarovic,  M.  ,  and  Pestel,  E..  Mankind  at  the  Turning  Point:  The  Second 
Report  to  the  Club  of  Rome,  Readers  Digest  Press,  New  York, 

E.  P.  Dutton,  1974. 

Miller,  J.  G.,  Living  Systems:  The  Organization,  Behavioral  Science, 

Vol  .  17,  No.  1,  (January  19  7  2),  pp.  1-19  2. 

Roberts,  K.  H. ,  and  Glick,  W.  H.  The  job  characteristics  approach  to 
job  re-design:  A  review  and  critique.  Journal  of  Applied 
Psychology  ,  .1981,  _o6,  193-217. 


I 


'ERSIT 


*551 


& 

& 


I 


I 


ss 

0*1 


t  Km 

$ 


H1} 


27| 


( 


( 


Budget  Explanation 


Year  1:  September  1,  19S5  to  August  31,  198t 


Personnel 

Senior  Personnel 

George  Huber  (Principal  Investigator) 
7.5  mo.  @  $6720 
Wi 1 1 i am  G1 ick  (Co-Pri 
3  mo.  @  $3675 
Other  Personnel 

Research  Assistant  II 
Research  Assistant  II 
Administrative  Secret 
Total  Salaries  and  Wages 

Fringe  Benefits 
Leave  and  Vacation 
Total  Benefits 


ncipal  Investigator) 

$50,400 

11,025 

6  mo.  p  $1520 

9,122 

6  mo.  P  $1520 

9,122 

.cry  12  mo.  P  $1293 

15,511 

95,180 

P  24°o 

22,843 

P  0 . 7% 

666 

23,509 

Total  Personnel  Costs 


118,689 


T  ravel 

Air  Travel  for  the  purpose  of  conducting  annual  project  meeting 
to  be  held  in  Chicago  in  conjunction  with  August  1986 


Academy  of  Management  Meetings 
George  huber  (Austin  to  Chicago)  584 

William  Glick  (Austin  to  Chicago)  584 

Karl  Weick  (Austin  to  Chicago)  584 

John  Slocum  (Dallas  to  Chicago)  530 

P^ter  Monge  (Los  Angeles  to  Chicago)  806 

William  Cooper  (Austin  to  Chicago)  584 

Andrew  Van  de  Ven  (Minneapolis  to  Chicago)  _ 310 

Total  Air  Travel  3,982 

Ground  transportation  from  O' Hare  to 

downtown  hotel  district  P  S 14  98 

Lodging  and  per  diem  for  seven  project 

participants  for  one  day  each  P  $100  700 

Total  Other  Travel  798 

Total  Expenses  for  Annual  Project  Meeting  4,780 

Other  Direct  Costs 

Supplies  1,000 

Computer  time  on  IBM  3081  .67  hrs.  P  $750  _ 500 

Total  Supplies  and  Computer  Time  1,5°0 


1TI7IW1*’)  \*-w  '*  '■-» 


277 


c 


( 


Consultants:  Three  days  each  to  attend  meeting  and 


provide  critical  feedback  on  project  reports 

John  Slocum  3  days  P  S 3 00  9C0 

Peter  Mor.ge  3  days  P  S330  900 

Andrew  Van  de  Ven  3  days  P  S300  900 

Total  Consul  tan ts  2,700 

Sub-Contracts 

University  of  Michigan  (Kim  Cameron,  Assoc.  PI)  1,600 

University  of  Oregon  (Alan  Meyer,  Assoc.  PI)  1,692 

Texas  A&M  (Richard  Daft,  Assoc.  PI)  _ 1J539 

Total  Sub-Contracts  4,831 

Total  Other  Oirect  9,031 


Total  Direct  Costs  132,500 

Indirect  Costs^  55 ,440 


Total  Year  1  Budget  187,940 


Wages,  salaries,  lodging,  and  per  diem's  based  on  5°j  per  annum  increase  over 
University  of  Texas  allowable  base  rates  for  September  1964  to  August  1985. 

2 

Provisional  indirect  cost  rate  for  the  contract  year  based  on  current  preceter- 
ninec  rate.  Indirect  cost  rate  is  42°0  of  Modified  Total  Direct  Costs  (total 
direct  cost  less  computer  time  and  less  subgrant  costs  in  excess  of  S25,000  over 
the  life  of  tne  subgrant).  Note  that  University  of  Texas  indirect  costs  on  sub¬ 
grants  appear  only  in  years  1  and  2. 
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Year  2:  September  1,  1386  to  August  31,  1937 
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Personnel 

Senior  Personnel 

George  Huber  (Principal  Investigator) 

3  mo.  P  $7056 

William  Click  (Co-Principal  Investigator) 
7.5  mo.  P  $3559 
Other  Perso nnel 

Research  Assistant  II  6  mo.  P 

Research  Assistant  II  6  mo.  P 

Administrative  Secretary  12  mo.  P 

Iota’  Salaries  and  Wages 


$21 ,168 


23,941 


P  $1596 
P  $1596 
P  $1357 


9,573 
9,579 
16_.28S 
35 , 553 


Fringe  Benefits 
Leave  and  Vacation 
Total  Benefits 


P  24°o 
P  0.7X 


20,533 

599 

21,132 


Iota!  Personnel  Costs 


T  ravel 

Ai 


r  Travel  for  the  purpose  of  conducting  annual  project 
to  be  held  in  New  Orleans  in  conjunction  with  August 
Academy  of  Management  Meetings 


George  Huber 
William  Click 
Karl  Weick 
John  Slocum 
Peter  Monge 
Willi  am  Cooper 
Andrew  Van  de  Ven 
Total  Air  Travel 


(Austin  to  New  Orleans) 
(Austin  to  New  Orleans) 
(Austin  to  New  Orleans) 
(Dallas  to  New  Orleans) 

(Los  Angeles  to  New  Orleans) 
(Austin  to  New  Orleans) 
(Minneapolis  to  New  Orleans) 


iSu 
180 
180 
ISO 
734 
ISO 
_  556 
-2  Tl  90 


Ground  transportation  from  airport  to 
downtown  hotel  district  P  $14 
Lodging  and  per  diem  for  seven  project 
participants  for  one  day  each  P  $100 
Total  Other  Travel 


Total  txpenses  for  Annual  Project  Meeting 


Other  Direct  Costs 

Suppl i es 

Computer  time  on  IBM  3081  1.33  hrs.  P  $750 

Total  Supplies  and  Computer  Time 


1.500 

_1 ,  coo 

2.500 


Consultants:  Three  days  each  to  attend  meeting  and 
provide  critical  feedback  on  project  reports 
John  Slocum  3  days  P  $300 

Peter  Monge  3  days  P  $300 


John  Slocum  3  days  P  $300 

Peter  Monge  3  days  P  $300 

Andrew  Van  de  Ven  3  days  P  $300 

Total  Consultants 


900 

900 

_ 900 

2,700 


106.685 


meet! ng 
1987 


2,933 


Sub-Contracts 

University  of  Michigan  (Kim  Cameron,  Assoc.  PI) 
University  of  Oregon  (Alan  Meyer,  Assoc.  PI) 
Texas  A&M  (Richard  Daft,  Assoc.  PI) 

University  of  California  at  Berkeley 
(Charles  C 1  Re illy.  Assoc.  PI) 

Total  Sub-Contracts 

Total  Other  Direct  Costs 

Total  Direct  Costs 
Indirect  Costs" 

Total  Year  2  Budget 


24,640 

29,204 

43,951 

36,949 

134,744 


139,944 
249,617 
87,798 
337 .415 


Wages,  salaries,  lodging,  and  per  diem's  based  on  5%  per  annum  increase  over 
University  of  Texas  allowable  base  rates  for  September  1984  to  August  1935. 

2 

Provisional  indirect  cost  rate  for  the  contract  year  based  on  current  predeter¬ 
mined  rate.  Indirect  cost  rate  is  42?0  of  Modified  Total  Direct  Costs  (total 
direct  cost  less  computer  time  and  less  subgrant  costs  in  excess  of  525, C30  over 
the  life  of  the  subgrant).  Note  that  University  of  Texas  indirect  costs  on  sub¬ 
grants  apoear  only  in  years  1  and  2. 
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Year  3:  September  1,  1987  to  August  31,  1988 

l 

Personnel 

Senior  Personnel 


George  Huber  (Principal  Investigator) 


3  mo.  P  $7,409 

$22,227 

William  Glick  (Co-Principal 

Investigator) 

3  mo .  P  $4 , 052 

12,155 

Other  Personnel 

Research  Assistant  II 

6 

mo .  P  $  1 ,676 

10,057 

Research  Assi start  I I 

6 

mo .  P  $1 ,676 

10,057 

Administrative  Secretary 

12 

mo .  P  $1 , 425 

.A7J.0.P 

Total  Salaries  and  Wages 

71 ,596 

Fringe  Benefits 

P  24% 

17,133 

Leave  and  Vacation 

@  0.7% 

501 

Total  Benefits 

17,684 

Total  Personnel  Costs  89,280 

T  ravel 

Air  Travel  for  the  purpose  of  conducting  annual  project  meeting 
to  be  held  in  similar  city  in  continental  t'.S.  in  conjunction 
with  August  1988  Academy  of  Management  Meetings 


George  Huber  (Austin  to  Major  City)  650 

William  Glick  (Austin  to  Major  City)  650 

Karl  Weick  (Austin  to  Major  City)  650 

John  Slocum  (Dallas  to  Major  City)  650 

Peter  Monge  (Los  Angeles  to  Major  City)  650 

William  Cooper  (Austin  to  Major  City)  650 

Andrew  Van  de  Ven  (Minneapolis  to  Major  City)  _ 650 

Tocal  Air  Travel  4,550 

Ground  transportation  from  airport  to 

downtown  hotel  district  98 

Lodging  and  per  diem  for  seven  project 

participants  for  one  day  each  P  $100  __700 

Total  Other  Travel  798 


Total  Expenses  for  Annual  Project  Meeting 


5,348 


Third  Year  Conference 

Air  Travel  for  Third  Year  Conference  to  be  held  in 
major  city  in  continental  U.S. 

40  participants  from  various  cities  in 
North  America  0  $650 

5  participants  from  other  countries  P  $1,650 
Total  Air  Travel 


26,000 

_8j250 

34,250 


JO 


Ground  transportation  to  downtown  hotel 


district  for  45  project  participants  P  $14 
Lodging  and  per  diem  for  45  project 

participants  for  3  days  each  @  S100  per  day 
Total  Other  Travel 

630 

13.500 

14,130 

Total  Expenses  for  Third  Year  Conference 

48,380 

Other  Direct  Costs 

Suppl ies 

Computer  time  on  IBM  3081  1.3  hrs.  (3  $750 

Total  Supplies  and  Computer  Time 

1.500 
1,000 

2.500 

Consultants:  Three  days  each  to  attend  meeting 
provide  critical  feedback  on  project  reports 

John  Slocum  3  days  @  $300 

Peter  Monge  3  days  @  $300 

Andrew  Van  de  Ven  3  days  @  S300 

Total  Consultants 

and 

900 

900 

900 

27700 

Sub-Contracts 

University  of  Michigan  (Kim  Cameron,  Assoc.  PI) 
University  of  Oregon  (Alan  Meyer,  Assoc.  PI) 
Texas  AiM  (Richard  Daft,  Assoc.  PI) 

University  of  California  at  Berkeley 
(Charles  O'Reilly,  Assoc.  PI) 

Total  Sub-Contracts 

25,792 

31,193 

45,935 

39,646 

142,616 

Total  Other  Direct  Costs 

147,816 

Total  Direct  Costs 

290,824 

2 

Indirect  Costs 

61,827 

Total  Year  3  Budget 

352,651 

Wages,  salaries,  lodging,  and  per  diem's  based  on  5%  per  annum  increase  over 
University  of  Texas  allowable  base  rates  for  September  1984  to  August  1985. 

2  ...  . 

Provisional  indirect  cost  rate  for  the  contract  year  based  on  current  predeter- 
mined  rate.  Indirect  cost  rate  is  42%  of  Modified  Total  Direct  Costs  (total 
direct  cost  less  computer  time  and  less  subgrant  costs  in  excess  of  $25,000  over 
the  life  of  the  subgrant).  Note  that  University  of  Texas  indirect  costs  on  sub¬ 
grants  appear  only  in  years  1  and  2. 
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'rear  4:  September  1,  19S8  to  August  31,  19S9 

Personnel^ 

Senior  Personnel 

George  Huber  (Principal  Investigator) 

3  mo.  0  $7,779  $23,338 

William  Glick  (Co-Principal  Investigator) 

3  mo.  0  $4,254  12,763 

Other  Personnel 

Research  Assistant  II  6  mo.  0  $1,760  10,560 

Research  Assistant  II  6  mo.  0  $1,760  10,560 

Administrative  Secretary  12  mo  .  0  $1,496  17 , 955 

Total  Salaries  and  Wages  75,176 


Fringe  Benefits 
Leave  and  Vacation 
To  za  1  Benefits 


0  24cc 
0  0 . 7fj 


IS, 042 
526 
787568 


Total  Personnel  Costs 


T  ravel 

Ai 


r  Travel  for  the  purpose  of  conducting  annual  project  meeting 
to  be  held  in  similar  city  in  continental  U.S.  in  conjunction 
with  August  1989  Academy  of  Management  Meetings 


George  Huber 
Wi 1 1 i am  Glick 
Karl  Weick 
John  Slocum 
Peter  Konge 
Willi  am  Cooper 
Andrew  Van  de  Ve.n 
Total  Air  Travel 


(Austin  to  Major  City)  650 
(Austin  to  Major  City)  650 
(Aust’n  to  Major  City)  650 
(Dallas  to  Major  City)  650 
(Los  Angeles  to  Major  City)  650 
(Austin  to  Major  City)  650 
(Minneapolis  to  Major  City)  650 

4,550 


Ground  transportation  from  airport  to 
downtown  hotel  district 
Lodging  and  per  diem  for  seven  project 
participants  for  one  day  each  0  $100 

Total  Other  Travel 

Total  Expenses  for  Annual  Project  Meeting 


Other  Direct  Costs 

Supplies  1,500 

Computer  time  on  IBM  3081  1.3  hrs.  0  $750  1 ,000 

Total  Supplies  and  Computer  Time  2,500 

Consultants:  Three  days  each  to  attend  meeting  and 
provide  critical  feedback  on  project  reports 

John  Slocum  3  days  0  $300  900 

Peter  Monge  3  days  0  $300  900 

Andrew  Van  de  Ven  3  days  0  $300  900 

Total  Consultants  2,700 


JUUMOUM 


m 

$ 

m 

ss 

Sub-Contracts 

University  of  Michigan  (Kim  Cameron,  Assoc.  PI) 
University  of  Oregon  (Alan  Meyer,  Assoc.  PI) 
Texas  ASM  (Richard  Daft,  Assoc.  PI) 

University  of  California  at  Berkeley 

(Charles  O'Reilly,  Assoc.  PI) 

Total  Sub-Contracts 


Total  Other  Direct  Costs 


Total  Direct  Costs 

o 


Indirect  Costs'* 

Total  Year  4  Budget 


90,944 

33,361 

46,670 


41,131 

:12,10b 


217,306 


316,398 

43,383 


359,781 


1 


Wages,  salaries,  lodging,  and  per  diem's  based  on  5°0  per  annum  increase  over 
University  of  Texas  allowable  base  rates  for  September  1964  to  August  1985. 


2  ...  . 

Provisional  indirect  cost  rate  for  the  contract  year  based  or,  current  predetei — 
mined  rate.  Indirect  cost  rate  is  42:"0  of  Modified  Total  Direct  Costs  (total 
direct  cost  less  computer  time  and  less  subgrant  costs  in  excess  of  S2 5 , 000  over 
the  life  of  the  subgrant).  Note  that  University  of  Texas  indirect  costs  on  sub¬ 
grants  appear  only  in  years  1  and  2. 


Year  5:  September  1,  1989  to  August  31,  1990 


Personnel* 


Senior  Personnel 

George  Huber  (Principal  Investigator) 

7.5  mo.  P  $8,163  $61,252 

William  Glick  (Co-Principal  Investigator) 

7.5  mo.  P  $4,467  33,503 

Other  Personnel 

Research  Assistant  II  6  mo.  P  $1,848  11,088 

Administrative  Secretary  12  mo.  P  $1,571  18,853 

Total  Salaries  and  Wages  124,706 

Fringe  Benefits  P  24°d  29,929 

Leave  and  Vacation  P  0.7eo  873 

Total  Benefits  30,802 

Total  Personnel  Costs  155,508 


Travel 

Air  Travel  for  the  purpose  of  conducting  annual  project  meeting 
to  be  held  in  similar  city  in  continental  U.S.  in  conjunction 


with  August  1989  Academy  of  Management  Meetings 
George  Huber  (Austin  to  Major  City)  650 

William  Glick  (Austin  to  Major  City)  650 

Karl  Weick  (Austin  to  Major  City)  650 

John  Slocum  (Dallas  to  Major  City)  650 

Peter  Monge  (Los  Angeles  to  Major  City)  650 

William  Cooper  (Austin  to  Major  City)  650 

Andrew  Van  de  Ven  (Minneapolis  to  Major  City)  _ 650 

Total  Air  Travel  4,550 

Ground  transportation  from  airport  to 

downtown  hotel  district  98 

Lodging  and  per  diem  for  seven  project 
participants  for  one  day  each  P  $100  700 

Total  Other  Travel  798 


Total  Expenses  for  Annual  Project  Meeting 


5,348 
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Fifth  Year  Conference 

Air  Travel  for  Fifth  Year  Conference  to  be  held  in  Washington  D.C. 


15  local  participants  P  $0  0 

30  out  of  town  participants  P  $650  19,500 

Total  Air  Travel  19,500 

Local  ground  transportation  for  45  participants 

P  $14  630 

Lodging  and  per  diem  for  30  participants 

for  2  days  each  P  $100  per  day  6,000 

Per  diem  for  15  local  participants 

for  two  days  each  P  $30  900 

Total  Other  Travel  7,530 

Total  Expenses  for  Fifth  Year  Conference  27,030 

Other  Direct  Costs 

Supplies  500 

Computer  time  on  IBM  3081  1.33  hrs.  P  $750  _ 1 ,000 

Total  Supplies  and  Computer  Time  1,500 


Consultants:  Three  days  each  to  attend  meeting  and 


provide  critical  feedback,  on  project  reports 

John  Slocum  3  days  P  $300  900 

Peter  Monge  3  days  P  $300  900 

Andrew  Van  de  Men  3  days  P  $300  900 

Total  Consultants  2,700 

Sub-Contracts 

University  of  Michigan  (Kim  Cameron,  Assoc.  PI)  1,600 

University  of  Oregon  (Alan  Meyer,  Assoc.  PI)  1,692 

Texas  A&M  (Richard  Daft,  Assoc.  PI)  1 ,539 

Total  Sub-Contracts  4,831 

Total  Other  Direct  Costs  9,031 


Total  Direct  Costs 


196,917 


Indirect  Costs 


2 


80,256 


Total  Year  5  Budget 


277,173 


Wages,  salaries,  lodging,  and  per  diem's  based  on  5%  per  annum  increase  over 
University  of  Texas  allowable  base  rates  for  September  1984  to  August  1985. 

2 

Provisional  indirect  cost  rate  for  the  contract  year  based  on  current  predeter¬ 
mined  rate.  Indirect  cost  rate  is  4 2%  of  Modified  Total  Direct  Costs  (total 
direct  cost  less  computer  time  and  less  subgrant  costs  in  excess  of  $25,000  over 
the  life  of  the  subgrant).  Note  that  University  of  Texas  indirect  costs  on  sub¬ 
grants  appear  only  in  years  1  and  2. 
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